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Electrical Indicating Instruments 


are unqualifiedly superior to any other instruments designed for the 
same service. 


A.C. or D.C. Switchboard or Portable Instruments for every field 
of Indicating Electrical Measurement. In writing for catalogs and 
bulletins please specify the field that interests you. 


We are returning to normal conditions as rapidly as possible, but we necessarily 


must complete government work in hand before full normal service can be rendered. 
WESTON ELECTRICAL. INSTRUMENT CO., 13 Weston Ave., Newark, N. J. 
Branch Offices in the Larger Cities 
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The New Work for the N. E. L. A. 


T IS gratifying that the National Electric Light As- 

sociation can now begin to resume the work through 
committees and sections on the large scale which it was 
able to follow before the war. The industry will be 
benefited by the exchange of ideas and the discussion of 
practice bearing on present conditions. With the stress 
of war Over we can see that matters of physical opera- 
tion, of financing, of broad public policy need attention. 
Those questions were secondary when the thought of 
winning the war dominated the nation. Organization 
of the N. E. L. A. committees and sections has been 
carried thoroughly into the different fields of central- 
station management, and its advantages are cumulative. 
The break in the normal schedules of meetings due to 
the war was fortunately not very long in duration, and 
it will require only time to give the varied activities 
impetus. Those who meet to prepare for the annual 
convention will bring to the conference an experience 
enriched by surmounted difficulties of war-time opera- 
tion. They will have new solutions to offer for the new 
problems which the industry will meet. 





Do we realize the advertising value that the simple 
word “electric” still carries? In the early days of the 
application of the art it was a term to conjure with. It 
has undying power. Use it as much as we like, it still 
carries an appeal. No one tires of it, it still suggests 
the wonder-workev, the miracle of mighty powers. 





A Useful Auxiliary Plant 


NE of the interesting transmission systems of 

the eastern half of the country is that of the 
Appalachian Power Company in West Virginia. It is 
altogether unusual in that it was designed in no small 
measure for the specific purpose of delivering power 
for coal mining in the very important West Virginia 
coal region. Bringing electric power to the mouth of a 
mine seems almost like “carrying coals to Newcastle,” 
but as a matter of fact it pays in a good many cases, 
and never better than in this instance, where the coal 
is of such grade that the worst of it is better than 
the best from many mines that are profitably worked. 
Before the system of the Appalachian Power Company 
was made available, small and wasteful steam plants, 
with their usual failings, were the source of power. 
The change has brought about a very large reduction 
in the amount of otherwise useful fuel burned for power 
purposes, besides reducing the labor costs of the cruder 
power supply. The Appalachian Power Company has 
two hydraulic stations, of considerable interest in them- 


selves, with a combined rating of 30,000 hp. and roughly 
50 miles (80 km.) from the coal fields. There are 
also interconnections with the hydroelectric system at 
Roanoke, Va., and with a steam plant for railway serv- 
ice at Bluestone, West Va. 

Now the total connected load of the system is about 
50,000 hp., and up to 1917 this could be furnished 
without fear of trouble. Then rapidly increasing load 
and the evident necessity of rushing the output at the 
coal fields and in the industrial plants served made it 
desirable to take further steps. The auxiliary station 
which H. §. Slocum describes in another column was 
therefore started in September, 1917, and is just going 
into service. The location chosen was Glen Lyn, Va., 
the nearest point to the coal fields at which ample water 
for condensation was available. The design was laid 
out for 60,000 kw., of which one unit of 18,500 kw. is 
now in place. Nevertheless the installation is of more 
than passing interest on account of some of its details. 
In the first place it was fully realized that at present 
one generator was enough, since it is really a single unit 
in a system containing many, and it does not make the 
slightest difference whether it is supplied from a gen- 
erator in one place or another, or whether that gen- 
erator is driven by steam or water. On such a system 
the reserve generating power is wherever it happens to 
be available, and no provision at any one particular 
point has to be made. Another point worth noting is 
that the usual type of overhead coal bunker is abandoned 
in favor of a large bunker adjacent to the boiler room 
to which the coal is delivered by a screw-conveying 
system. This arrangement lightens the superstructure 
of the boiler room, and the erection of the bunker does 
not interfere with the installation of other machinery 
now or at any future time. 

The boilers are four in number and represent an ad- 
vance on conventional practice in that they are designed 
tor 300 lb. (21.1 kg.) pressure and 200 deg. Fahr. (93 
deg. C.) of superheat, which figures show that the world 
does move after all, though it is sometimes painfully 
slow about it. The power is generated at 13,200 volts 
and is transformed to 88,000 volts for the transmission. 
The whole high-tension equipment is installed out of 
doors and feeds a 30-mile (48-km.) transmission line 
which connects with the hydraulic system at Switchback, 
West Va. The electrical equipment is of the simplest 
character, and the steam plant represents advanced 
practice of a kind which may well be imitated in other 
situations. It may only be added to enforce this moral 
that at 14,000 kw. load the guaranteed steam consump- 
tion is 10.45 lb. (4.75 kg.) per kilowatt-hour, a figure 
which requires no further comment. 
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Natural and Artificial Lighting 


NE of the outstanding problems in illumination 

is the adjustment of lighting, and particularly 
industrial lighting, for the succeeding conditions of 
daylight and darkness. In many factories one finds the 
daylight conditions much better than those prevailing 
under artificial illumination, while occasionally the re- 
verse is true. Prof. C. E. Clewell’s consideration of this 
subject in a recent issue is worth attention. The funda- 
mental propositions which he sets forth as regards 
natural lighting are that each employee should have 
light sufficient for the best workmanship, that a well- 
lighted factory is more valuable than a poorly lighted 
one, and that a factory badly lighted by day requires 
the auxiliary use of more artificial light than would 
otherwise be the case. These things are self-evident, 
and yet the significance of them is often disregarded. 
To his injunctions we would add a fourth to the effect 
that no space should be occupied for factory purposes in 
which either the artificial or natural lighting is at any 
time inadequate for efficient working. And what is true 
of factories as such is also true for many other spaces 
occupied for industrial purposes. A modern factory is 
altogether likely, if designed for factory purposes, to 
have either monitor or saw-tooth roof sufficient to supply 
fairly adequate lighting from above. 

This is not the case with many of the older buildings. 
In fact, it may be said with entire security that a large 
proportion of the working spaces which depend on side 
windows are improperly and inadequately lighted so far 
as natural light is concerned. It is not at all uncommon 
to find floors of large area occupied for miscellaneous 
business or clerical purposes which are so badly lighted 
by day that they require a considerable expenditure for 
artificial illumination to make them even tolerable. In 
order to get in sufficient natural light upon a large floor 
space from side windows alone it is necessary that these 
windows not only should be very large in area but also 
that they should be high enough to let in light at a fair 
angle of incidence. Light directed almost horizontally, 
even if by the aid of prismatic glass, is not effective 
for illumination upon a horizontal plane, and if the win- 
dows have sufficient height to overcome this difficulty 
there is a waste of room vertically which decreases the 
value of the building as a whole for the purposes of its 
use. Even when the working space has fairly good 
illumination from windows, it is by no means sure that 
it will continue in this suitable condition. One over 
and over again finds large spaces used for various pur- 
poses in which machines or cabinets or file cases or 
storage space have been so thrust in without regard 
for illumination that the light received laterally is 
practically extinguished. Then it becomes necessary to 
supplement it by artificial light, usually at a large dis- 
advantage, since a mixture of natural and artificial 
light is somewhat confusing, and there is a constant 
tendency toward the use of the latter by daylight to an 
extent which is entirely unnecessary. 

Professor Clewell’s emphasis on the desirability of 
overhead lighting is extremely well deserved. He shows 
in addition how proper account can be taken of the 
available natural lighting in an endeavor to discover 
what the artificial requirements may be. The process 
of determination is really a very simple one, to obtain 
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illumination readings simultaneously in the various 
parts of the interior space and in the free air outside. 
The ratio of these quantities is the “daylight factor” 
which shows the lighting reasonably to be expected at 
various hours of the day and various seasons of the 
year. The comparison by good rights should be made 
at times both of high and low sun and of no sun at 
all, the better to get an average daylight factor which 
will be reasonably applicable at any time. Now, the 
general daylight illumination under given circumstances 
has been fairly well established by investigation, so 
that if the factor be known for any particular building 
the periods during the day at which the natural illumina- 
tion is likely to become inadequate appear at once, and 
consequently the relative amount of artificial lighting 
which must be added. The principles here laid down 
are as applicable to an office building as to a factory, 
with the proviso that in the former case more extensive 
measurements through various hours of the day will be 
necessary. In either case the result is a fairly clear 
idea of the artificial lighting which will be demanded. 
This given, one can form a fairly satisfactory estimate 
of the economics of the situation. 





The proposal for five-year extension of government 
railroad control may be regarded by some as a com- 
promise vetween immediate public ownership and 
immediate return of the properties. Visualized at the 
end of the five years, however, it is less easy to see it 
as a compromise plan than as a permanent public owner- 
ship plan. Politics and pure economics are both in the 
struggle at Washington, and at this stage it is too 
early to see which will come out eventually on top. 





The Havard-Technology Coéperative Plan 
S WAS announced in our issue of Dec. 28, the Har- 
vard School of Engineering has been reorganized in 

accordance with a ruling of the Massachusetts Supreme 
Court and has been opened at Harvard University. 

Harvard University opened a school of engineering in 
the Lawrence Scientific School as early as 1849 and con- 
tinued the teaching of engineering until 1914. When 
the Massachusetts Institute of Technology was about 
to move from Boston to new and extensive build- 
ings in Cambridge, a short distance from the university, 
an agreement was entered into between these two for 
their future coéperative effort. According to that agree- 
ment, the university’s teaching staff and equipment were 
transferred to the new Technology buildings and were 
merged with the institute in such a manner that the 
faculties were combined and the students became en- 
rolled as belonging to both institutions, receiving de- 
grees from both on completing their courses of study. 

As it was proposed by the university to apply to the co- 
operative plan the funds derived from the Gordon McKay 
bequest, the agreement was submitted to the Massachu- 
setts Supreme Court for approval. In November, 1917, 
the court decided that the expenditure of McKay funds 
in the manner called for by the agreement between the 
two institutions was not in accordance with the will of 
the testator, and that consequently the agreement was 
invalid so far as related to that mode of expenditure. 
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As the university funds applicable to applied science 
have been mainly derivable from the McKay bequest, it 
' was decided to break up the coéperative agreement be- 
tween the two institutions and reéstablish a school of 
engineering under the immediate administration of the 
university, in order to comply unhesitatingly with the 
decision of the court. This is the new step which has 
already been taken. 
' We are not informed as to what the next procedure 
will be on the part of the university, and the policy to 
be pursued will no doubt have to be shaped in accord- 
ance with the needs and condition of the time. It is, 
however, earnestly to be hoped that students of applied 
science in Massachusetts will be permitted to avail 
themselves, in some way, of the facilities for education 
offered by both of these large institutions of learning. 
It will be a great disgrace to engineering and to the 
spirit of the age if a student shall have to be cut off 
“rom the privileges offered by one of these institutions 
if he enrolls in the other, when the two sets of buildings 
are almost within each other’s view. 

Applied science has become so large and has so many 
branches that no single institution can cover all of the 
fields of teaching or learning which it presents. Every 
technical college naturally tends to develop specialties, 
either through the bent of its instructors or through 
the nature of its equipment. It is earnestly to be hoped 
that the governing boards of the two institutions will 
work out some plan of codperative effort, within full 
authority of law, whereby their students may be inter- 
changed, their courses of instruction mutually alter- 
nated, and scholarly work done at one accepted toward 
the degrees offered by the other. Such a plan should 
not only be mutually helpful and mutually economical 
but also be of enormous benefit to applied science. 





Listening to calamity howlers aids and abets Bolshe- 
vism. Work is the best remedy for economic inflamma- 
tion, coupled with the application of the Golden Rute. 





Protecting the Employee 


ROTECTION to those working on electrical circuits 

is a serious necessity. While under many circum- 
stances it is entirely practicable to avoid work on live 
circuits, conditions frequently arise when it becomes 
necessary either to take a chance at handling live 
wires or to see the service go down and out. It is for 
emergencies such as these that special protective devices 
for the linemen become necessary. The rubber glove 
was very naturally the first aid to safety which was ex- 
tensively employed, followed by rubber-handled pliers 
and other tools. Gradually the field has developed until 
shields, rubber blankets, rubber armlets, boots and shoes, 
hats and coats are in fairly common use. The vital 
question to be asked about all such appliances is at what 
voltage they can be used with reasonable security, and by 
reasonable security we mean that the chances should be 
very large indeed against the failure to protect—so large 
that under all ordinary circumstances a lineman may feel 
absolutely certain that if he is reasonably careful he 
can go about his task with impunity. Once in a hun- 
dred or a thousand times rubber protectors may fail 
from sorie envirely unforeseen cause, but if there is one 
failure in ten or twenty times the protection can be 
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considered as negligible from a moral standpoint and 
had better be thrown aside. 

It is pleasant to be able to record that on the whole 
the various rubber protectors are pretty reliable. They 
are in common use at the ordinary primary voltages up 
to 6600 and more rarely up to double that pressure. 
At higher voltages than these protecting gloves and 
the like are generally discarded and methods of working 
employed which do not require anything approaching 
personal contact with the conductors. 

The important thing considered at some length in the 
article on this topic in a recent issue is the testing 
of everything of this sort prior to its acceptance from 
the source of supply, and periodically, to insure its being 
in good condition. Gloves which are subject to more 
wear than other rubber protectors require not only 
thorough preliminary testing but periodic tests during 
usage. They generally get a fairly stiff test with 
voltages from 4000 to 10,000, with frequent inspection 
for faults and less frequent repetition of an actual po- 
tential test. Recently leather or canvas gloves have 
been not uncommonly supplied to wear over the rubber 
gloves on occasion, merely to protect the real insulation 
against mechanical injury. Such additional gloves should 
be quite independent of the rubber ones and removed 
from them when not in use. Rubber gloves may last 
from a few months to several years, and the uncertainty 
of effective life is sufficient reason for frequent test. 

Protective devices like rubber shields and blankets 
to prevent contact with the wires to which they are 
attached require less persistent testing than the gloves, 
but periodical examination will generally disclose faults 
more easily than in the case of a more pliable and in- 
tricate form like a glove. Testing these larger articles 
is generally carried out by throwing them over one 
electrode and testing them with another, frequently at 
pretty stiff voltages, sometimes up to 50,000. Shields 
and blankets are somewhat commonly used up to 13,000 
volts or 14,000 volts and very extensively at primary 
voltages of 2300 to 4000. All these devices have proved 
their usefulness over and over again, but all require 
thorough and frequent testing if they are to be used 
at anything except very modest pressures. Unless such 
testing is rigorously carried out, the effect is likely to 
be the same false sense of security which has frequently 
caused accidents in handling so-called insulated wires. 
Just where the line of safety lies over which it is im- 
prudent to work on live circuits is pretty difficult to 
state, for it varies with general and special weather 
conditions and with the nature of the work to be ac- 
complished. A surprising amount of repairs can be 
made on very high-voltage circuits by means of special 
handling appliances, but this statement does not apply 
to the case of distribution circuits where the wires 
must literally be handled by the linemen. One is prob- 
ably within conservative limits in stating that any 
voltage suitable for general distribution can safely be 
worked on when alive if—and here is the important mat- 
ter—there are ample supplies of the various devices to 
which we have referred, rigorously inspected and tested. 
On the other hand, voltages which would be classified as 
transmission voltages as contradistinguished from dis- 
tribution are generally over the safe limit and must 
either be cut out for repairs or dealt with by indirect 
methods of handling. 
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An Operating View of High-Tension Insulators 


Severe Operating Conditions That Have Caused Failure of Line Insulators—Later Designs of Pin 
and Suspension Types Promise to Solve Insulator Problem for 
Some Years to Come 


BY P. ACKERMAN 
Electrical Engineer Toronto Power Company 


manufacture have resulted in the production of 

insulators which appear to meet the severe tests 
of operation on the line with reasonable success. The 
porcelain disks or petticoats of modern design are 
thicker and of such shapes that better distribution of 
the electric field is obtained, decreasing the possibility 
of destruction from power arcs and abnormal voltages. 
It is thus the opinion of the writer that so far as design 
is concerned the problem of the line insulator can be 


R mens improvements in insulator design and 





FIG, 


1—APPEARANCE OF THREE PIN 
LIGHTNING STORM 


INSULATORS AFTER A 


considered as solved for a considerable time to come. 
In the matter of quality, also, owing to improvements in 
design and manufacturing, a more lasting insulator 
should be obtained than any produced in the past. 

The functions of line insulators may be stated as fol- 
lows: 

(1) To resist flashover under the worst possible 
weather conditions and under the most serious over- 
voltage which may be set up due to internal surges. 

(2) To resist puncture direct from line wire to pin 
through the head, whenever flashover of the insulator is 
inevitable because of severe lightning surges. 

(3) To resist power-are destruction whenever light- 
ning flashes over the surface of the insulator. 

(4) To resist all possible mechanical strains from 
abnormal weather conditions. 

To appreciate more clearly the importance of these 
functions it will be necessary to review the abnormal 
operating conditions to which line insulators may be 
subjected. 


SEVERE CONDITIONS IMPOSED ON LINE INSULATORS 


Internal surges are set up owing to switching, acci- 
dental grounds of one phase on non-grounded three- 
phase systems and sudden load changes in a long-dis- 
tance transmission line. Such surges may for a brief 
period cause a voltage rise up to twice normal. To avoid 
line short circuits and service interruptions it will be 
necessary therefore to provide an insulator which will 


*Taken from a paper presented by the author at 


a recent 
meeting of the Toronto Section, A. I. E. E., 


with slight revision. 


not flash over under the most trying weather conditions 
at less than twice normal operating voltage. 

Lightning surges may be of any magnitude, so that 
it is impossible for commercial reasons to provide suffi- 
cient insulation to resist lightning flashover. It has 
been found that it requires more than 390,000-volt insu- 
lation before immunity from lightning flashover can be 
expected. Since rain is always combined with lightning 
storms, it means therefore that the line insulators will 
have to have a wet flashover in excess of 300,000 volts 
before immunity from lightning flashover is possible. 
This insulation value, however, is only reached by insu- 
lators used for systems operating at 100,000 volts and 
above, and it will be at once realized that no such ex- 
cessive insulation can be applied to lower voltage sys- 
tems merely for the sake of immunity from lightning 
flashover. Systems operating at less than 100,000 volts 
will thus have to submit to occasional flashover from 
lightning, and it is essential therefore to provide such 
insulators that this flashover will not do sufficient harm 
to disable the line permanently. To attain this object 
the first necessity is that the insulator be puncture- 
proof; in other words, that the insulator be built >in 
such a way that it will flash over around the outside, 
through the air, rather than pierce a hole through the 
porcelain directly from wire to pin. A puncture will 
invariably result in such severe destruction of the in- 
sulator that the line will be disabled until the insulator 
is replaced, which may mean hours of service interrup- 
tion—the time necessary to locate and replace the in- 
sulator. 

The destruction from flashover, with properly de- 





FIG. 2—-PIN INSULATOR DESTROYED BY POWER ARC OF 500 AMP. 
LASTING FIVE SECONDS 


signed insulators, will generally be limited to broken 
skirts, leaving sufficient flashover distance to withstand 
normal operating voltage after the arc has been extin- 
guished by momentarily interrupting the line; as a re- 
sult service can be quickly restored, causing a few min- 
utes’ interruption only. The better the insulator is able 
to resist the power arc, the less danger of permanently 
disabling the line will exist. 
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Weather conditions greatly influence the flashover 
value of insulators and accordingly have to be seriously 
considered in determining the necessary safety factor 
of flashover to normal operating voltage. Rain will re- 
duce the flashover considerably compared with dry con- 
ditions. Localities with dust and smoke may cause a 
coating on the insulators which in itself is not con- 
ductive but may cause flashover in the presence of rain 
or mist. 

Sleet and wind chiefly determine the mechanical re- 
quirements of the insulator. 

Temperature changes from the severe winter cold to 
the summer heat, or the concentrated heat of the sum- 





FIG. 3—OLD AND NEW DESIGNS OF PIN INSULATORS 
(NEW ONE AT LEFT) 


mer sun striking the insulator on one side only, or sud- 
den cooling of porcelain from rain after extreme heat, 
all put severe internal stresses on the porcelain, tending 
to crack the individual shells. 

Moisture in the atmosphere may penetrate into sur- 
face pores or gradually work its way through complete 
channels of capillary porosity in the porcelain, and this 
finally will cause puncture. 

It thus follows that an insulator, to be considered sat- 
isfactory from an operating viewpoint, should have a 
wet flashover of not less than twice normal operating 
voltage. It should resist puncture and power are and 
withstand all weather influences without weakening 
electrically or mechanically. 

In the following paragraphs it is attempted to review 
in detail the causes and possible remedies of puncture 
and power-arc destruction, although it must be said that 
such review must remain very incomplete for the reason 
that many causes are obscure and in regard to others 
the opinion of engineers varies greatly, depending on 
their local experience. 


CAUSES OF AND REMEDIES FOR PUNCTURE 


In the early days of insulator design it happened quite 
often that the flashover distance over the insulator was 
made greater than the thickness of the porcelain per- 
mitted with the result that the porcelain would punc- 
ture rather than flash over. Moreover, many insulators 
of the older designs had such bad electrical stress dis- 
tribution that severe corona was noticeable at compara- 
tively low voltages, causing a gradual redistribution of 
the electrical stresses, individual skirts being over- 
stressed and punctured when subjected to flashover volt- 
age. With the practice of testing each insulator for at 
least momentary flashover, such bad designs are no 
longer tolerated, and it may be said therefore that with 
very few exceptions all insulator designs found on the 
market to-day are provided to stand at least momentary 
flashover. 


Porcelain cannot be manufactured with accurate uni- 
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formity of product. The result is that even with an 
ample design no assurance exists that the individual in- 
sulators will actually come up to the expected puncture 
strength. No insulator can be trusted therefore to flash 
over rather than puncture unless actually tested. In 
former days insulators had a routine test below flashover 
before leaving the factory, and in most cases the test 
they received was in regard to the future operating volt- 
age rather than the flashover voltage. As a result they 
offered no assurance of resisting puncture in case of 
lightning. To-day the standard practice is to subject 
any insulator for a shorter or longer period to flashover 
voltage so that failure of the later type of insulators 
in case of flashover cannot possibly be attributed to a 
too easy factory test. 

It happens, however, that even insulators which have 
withstood momentary flashover at the factory may be 
found to puncture in service without any apparent rea- 
son. The causes of this apparent deterioration in serv- 
ice are not quite cleared up yet despite exhaustive in- 
vestigations of late years. Still, some of these causes 
have been established. For others some theories have 
been advanced based on the appearance of the defects. 
Doubtless similar troubles occur on both pin and sus- 
pension insulators, but the suspension insulator seems 
to be particularly sensitive to deterioration. 

The following are the best known causes and theories 
explaining deterioration: 

1. Unglazed porcelain seems to be all porous. The 
porosity may be slight surface porosity only extending 
from very fine surface cracks toward the inside, forming 
when filled with moisture projected needlepoints and 
thus reducing the effective puncture value or it may be 
capillary porosity forming capillary channels extending 
through the whole porcelain thickness, the pores being 
so fine that it takes considerable time, possibly years, 
until moisture works its way through and finally causes 
puncture; or again porosity may be so great, owing to 
improper firing or bad clay, that the moisture from 
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FIG. 4—RADICAL CHANGE IN DESIGN OF SUSPENSION DISKS 
(AT LEFT) 


the cement will instantly form a moisture path detecta- 
ble by the megger. 

Unfortunately no means exist to determine the exact 
state of porosity, and although a severe flashover test 
after assembling will weed out all the badly porous ma- 
terial, it does not offer a permanent assurance that the 
material will be non-porous, as capillary porosity may 
appear only after years of service. Opinions among 








118 


engineers differ widely as to the importance of this 
cause. It is the experience of the writer that porosity 
is One of the most important factors to be considered, 
although it may be said that the porcelain of the last 
few years seems to be considerably improved. A remedy 
to eliminate moisture penetration into pores can be 
found in glazing the vital head part, thus making it 
moisture-proof. 

2. Observed cracking of porcelain may be due to 
various causes. The most advanced theory is that it is 
caused by the unequal expansion of porcelain, cement 
and iron due to extreme temperature changes. This has 
no doubt been a serious trouble in suspension insulators 
of past designs. However, it does not explain the punc- 
ture of later designs, in which provision has been made 
for pin and cap expansion and setting of the cement in a 
steam bath, and which show in design tests the ability 
of resisting successive temperature changes from iced 
water into boiling water. 

Another theory is that the swelling of cement, when 
filling with moisture, may crack the porcelain. 
could possibly happen in a very damp climate. How- 
ever, the writer has been unable to find any evidence 
so far to support this theory. He had opportunity on 
several occasions to examine carefully the cement on 
insulators which have been in service for over ten years 
and has always found the fine radial cracks in the ce- 
ment which apparently had formed during the shrink- 
age when originally set. Should any swelling take place, 
we should expect this space to disappear. But, assum- 
ing that any such effect could result, the proper remedy 
should be thick porcelain and small cement space so that 
the force of the swelling cement would be small and the 
mechanical resistance of the porcelain great. 

Continuous mechanical vibrations and sudden shocks 
from wind and whipping wires may largely be the cause 
of cracks observed. This theory appears plausible, par- 
ticularly in consideration of the fact that the combina- 
tion of iron, cement and porcelain, as used in pin and 
suspension insulators, forms an extremely unelastic ar- 
rangement, and in addition porcelain is very sensitive 
to shocks. 

A link between porcelain and cross-arm giving a kind 
of cushion effect to dampen the shock would be very 
desirable to eliminate such trouble. In pin-type insu- 
lators this remedy is found by applying steel pins with 
a lead thimble and in suspension insulators by using 
some kind of alloy in place of the cement. 

Natural internal stresses in the porcelain due to dry- 
ing and firing may offer an initial weakness which, ag- 
gravated by any of aforesaid causes, may develop cracks. 
Such internal stresses should be eliminated by avoiding 
sharp bends in shaping the individual porcelain pieces. 
This may be one of the principal reasons why the stand- 
ard suspension unit is frequently found cracked in the 
corner where disk and head join. 


AVOIDING POWER-ARC DESTRUCTION 


It appears that far too little attention has been given 
to this subject in the past as a large number of trou- 
bles with pin-type insulators during lightning storms 
could be traced to power-arc destruction rather than to 
puncture. 

The old designs of pin insulators, and to a large extent 
also later designs, are absolutely unfit to resist a heavy 
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power arc for any length of time. The only thing that 
saves them from very severe destruction is the fact that 
the wind generally blows the arc away from the insu- 
lators. 

The main reason for this sensitiveness to power-arc 
destruction is the thin shells and the very steep and 
narrow skirts in which the hot gases get caught, finally 
breaking up the petticoats. 

The short-circuit current on transmission lines will 
vary greatly according to location of the short circuit 
relative to the power house, the generating capacity 
of the system and the operating voltage; but on any 
larger system it will exceed 1000 amp. and in effect may 
amount to many thousand amperes, so that it will read- 
ily be understood that the heat of the arc will be very 
considerable. 

The most severe destruction is experienced if the arc- 
over takes place in quiet air. Under these conditions the 
are will persistently envelop the whole insulator and 
usually break up all petticoats. 

Fortunately the arc is very easily moved by the least 
wind into its own direction, thus bending the are out 
and carrying the bulk of the heat away from the insu- 
lator. With the wind blowing at right angles to the line 
the danger of heat destruction is still quite pronounced 
because the are terminals remain persistently at top 
and bottom of the insulator, endangering particularly 
the bottom petticoat. The least damage from power 
are is generally experienced with wind in the direction 
of the line. In this case the arc is blown along the line 
wire; that is, the grounded arc terminal stays on the 
cross-arm and the other one moves rapidly along the 
line wire, thus stretching the arc and moving the flame 
away from the insulator. With heavy wind the arc has 
even a chance to extinguish itself. 

With only the slightest wind blowing there is gener- 
ally a fair chance to save the insulator from total de- 
struction. After the arc has been extinguished suffi- 
cient insulation may be left to resist normal operating 
voltage, provided that the circuits are cleared instantly 
after the short has developed and provided the insulator 
is sufficiently rugged to resist power-are destruction. 

It will be realized that thick porcelain will be of 
prime importance to resist power arcs, as the heat will 
only affect the surface, and the more massive the body 
the better the porcelain will resist cracking. 

For years there have been means suggested to deflect 
the power are away from the insulator before any dam- 
age is done. Nicholson’s arcing ring was one of the 
first of these devices. Horns of various forms and. in 
different positions also have been suggested and partly 
put in use. They have, however, never found extensive 
use, this being probably due chiefly to the complication 
involved in mounting and because most of the troubles 
in the past were punctures and not plain power-are de- 
struction. But even with the development of puncture- 
proof insulators it is unlikely that this device will find 
extensive use since thick porcelain insulators assisted hv 
instantaneous relay protection and arc extinguishers will 
be able to withstand flashover. 


COMPARISON OF OLD AND NEW DESIGNS 


In order to show the striking difference between old 
and new designs of pin insulators the following fea- 
tures are pointed out: (1) Thick shells assure greater 
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resistance to power arc, temperature changes, handling, 
etc. (2) Rounded heads should reduce internal stresses 
from firing and thus reduce danger of cracking from 
external forces. (3) Sanded joints permit smooth sur- 
faces and accordingly reduce danger of surface cracks. 
(4) Small cement space coupled with thick porcelain 
eliminates danger from swelling cement if any such 
danger exists. 

The present type of suspension insulator has caused 
extremely severe trouble, and despite the many improve- 
ments which have been made and suggested it appears 
that the insulator will retain certain inherent weak- 
nesses. A new insulator of this type has been put on the 
market, however, which promises to become a serious 
competitor to the suspension insulator now in use, as it 
embodies many important features. 

The advantages of this new suspension insulator 
over older designs may be summarized as follows: (1) 
the disk is of extremely heavy bulk and accordingly 
should resist power-are destruction. (2) The design 
is such that temperature changes should have very little 
effect. (3) The iron spider is cast into the porcelain 
body by means of some low-melting and comparatively 
soft alloy which should act as a damper of shocks. (4) 
The electrostatic field is so nearly ideal and the punc- 
ture thickness between electrodes so excessive that the 
unit should be puncture-proof with porcelain of fair 
quality. 

The mechanical strength of the unit is somewhat lower 
than that which is obtained from the ordinary type of 
suspension unit, but it offers, on the other hand, the 
advantage that its guaranteed strength can be verified 
on each unit before leaving the factory. This cannot be 
done on the cemented insulator. 


PIN AND SUSPENSION INSULATORS COMPARED 


The general opinion among engineers not closely con- 
nected with the problem of line insulators is that the 
pin-type and suspension-type insulators are competi- 
tors. This assumption is not quite correct as they sup- 
plement rather than compete with each other, excepting 
in the application for line voltages of 70,000 volts to 
110,000 volts. In this application it depends largely on 
the local conditions, the judgment of the engineer and, 
it might almost be said, the taste of the engineer which 
type will be adopted. Below 60,000 volts pin insulators 
are used almost exclusively except in cases where the 
line may be prepared for future higher voltage. Above 
110,000 volts suspension insulators are used almost ex- 
clusively. 

It may be of interest to indicate why the two types 
are suitable for different voltage ranges. Pin-type insu- 
lators when built for wet flashover values exceeding 
160,000 volts become extremely large, heavy for han- 
dling and expensive, and the increase in weight and cost 
seem to be far out of proportion compared with the in- 
crease in the wet flashover value. Suspension insulators, 
on the other hand, can be built for practically any wet 
tiashover value up to 400,000 volts at a proportional in- 
crease in weight and cost by the addition of extra units. 
Whenever a wet flashover of more than 160,000 volts 
is considered necessary one will be forced, therefore, 
for reasons of practicability and economy, to adopt the 
suspension type. 

The pin-type insulator is generally recognized as pref- 
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erable because fewer troubles are experienced from 
wind and sleet, due to the rigidity of the support. The 
suspension insulator therefore may be termed a nec- 
essary, though undesirable, substitute for the pin insu- 
lator where wet flashover voltages in excess of 160,000 
volts are required, as in the case of lines operating at 
voltages above 100,000. 

As pointed out previously, the suspension insulator is 
found cataloged for wet flashover voltage values as high 
as 400,000 volts. There does not appear to be any rea- 
son why this value could not be increased to 450,000 
volts or 500,000 volts by increasing the length of the 
string. At a safety factor of two this would correspond 
to an operating voltage of 225,000 volts to 250,000 volts, 
so that it may safely be said that the line insulation 
problem is solved for operating voltages as high as 250,- 
000 volts, which is rather more than is anticipated at 
this time. 


MATERIALS FOR INSULATORS 


The serious trouble experienced with porcelain insula- 
tors, their uncertain quality when leaving the factory 
and the brittleness and low mechanical strength of 
porcelain have always inspired the engineer to find some 
substitute of more ideal qualities. 

Molding materials, which are so successfully used for 
indoor insulating purposes, have often been suggested 
for line insulators. The reason why such materials will 
never be satisfactory on the line is because they will 
not stand a power arc without charring, and as a result 
whenever flashover occurs the line will become disabled 
until the insulator is replaced. Surface leakage in rainy 
weather may also be sufficient to char the surface of 
the insulator and thus leave a permanent leakage path 
which finally will cause trouble. 

This indicates clearly that the insulator surface must 
be made of refractory material if the insulator is to be 
lasting at all. Various kinds of glass, boro-silica, fused 
quartz and other materials have been recommended; 
but the cheaper glasses, which possibly could compete 
with porcelain in regard to price, are generally more 
brittle and cause more trouble, while boro-silica and 
fused quartz, though in many respects advantageous, 
have so far been too expensive to come into serious con- 
sideration. 

Considering the improvements made in the manufac- 
ture and design of porcelain insulators and the cheap- 
ness of manufacture, it is the opinion of the writer 
that porcelain will maintain its position as the first and 
almost only material for line insulators. 


HE conditions now confronting us are so 

unprecedented that we must guide our- 
selves rather by the eyes of prophecy than by 
what has been done in the past. We can hardly 
expect large reductions in the prices of ma- 
terial and labor for some time because the 
prices of labor always fix the cost of material. 
Consequently public utilities must depend upon 
expert management for the present.—Henry L. 
Doherty. 
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Investigation of Maine Water Powers 


Public Utilities Commission Sends to Governor and Council the Result of an Exhaustive 
Study of Water-Power Resources—Hydroelectric Systems, Power Sites, 
Plant Locations and Storage Conditions Dwelt On 


sources of the principal rivers of Maine has just 

been completed by the Public Utilities Commis- 
sion of the state and has been embodied in a 420- 
page report made to the Governor and Council. The 
investigation covers the legal, engineering and adminis- 
trative phases of water-power development, and the 
report is designed to serve as a foundation for any policy 
which the state may wish to adopt in reference to 
the utilization of its hydraulic assets. This subject is 
expected to occupy the attention of the 1919 Legislature, 
the question of state ownership and development being 
one of the most important matters to be considered 
at this session. 


. EXHAUSTIVE investigation of the power re- 


ENGINEERING FACTS AND POSSIBILITIES 


The investigation of the commission and those upon 
whom it has called for codperation and expert assistance 
furnishes a solid base of engineering facts and possi- 
bilities upon which to discuss state policies and con- 
servation programs, and brings into the compass of a 
single volume an extraordinarily comprehensive view of 
the principal water-power resources of the state, existing 
and prospective developments, storage accomplishmen‘s 
and possibilities, costs of hydroelectric power produc- 
tion, steam power and transmission lines, flowage and 
run-off data, rates charged by the principal electric 
utility companies, and market conditions for hydroelec- 
tric energy. 

In his letter of transmittal, Chairman B. F. Cleaves 
of the commissien points out that the funds available 
have not been sufficient to make a complete engineering 
study of all streams in the state. Some of the more 
important rivers have been selected, including the River 
St. John, the Fish, Allagash, Presumpscott, St. Croix, 
Union, Kennebec, Saco, Androscoggin and Penobscot 
Rivers. The commission presents data covering from 80 
to 90 per cent of the total head available for power 
purposes on each stream studied. The commission has 
had access to studies of these rivers made by water, 
hydroelectric and manufacturing interests, all of which 
codperated freely in the supplying of information, and in 
addition reports on certain important streams are pre- 
sented by engineering experts specially familiar with 
them. 

Paul L. Bean, chief engineer of the commission, 
planned and conducted the investigation, and the outside 
contributors include H. W. Foster, A. F. McAlary, H. 
K. Barrows and H. S. Boardman. Lucilius A. Emery, 
former Chief Justice of the Supreme Court of Maine, 
has contributed a report on “Legal Aspects of the 
Water-Power Investigation,” and R. A. Parker, chief 
accountant of the commission, presents data upon the 
unit cost of power among the more important public 
utilities of the state. F. J. McArdle, chief of rates and 
schedules, has compiled data bearing upon the prices 
of electricity of thirty of the principal companies, and 


Mr. Barrows has added a report on the “cost of power” 
which embraces the principal economic factors in hydro- 
electric production, with general and specific data, of 
importance. 

A map of the state, showing the principal hydro- 
electric systems, power sites, plant locations and storage 
conditions, is included in the report and is reproduced 
on the oposite page. 

The transmission systems of Maine, as shown on this 
map, are confined with one important exception to the 
southern half of the state. They are operated without 
much regard to interconnection, and the lines in general 
follow the more important river basins from the Penob- 
scot to the Piscataqua. There are six principal trans- 
mission systems, excluding several hydroelectric devel- 
opments of great local value industrially which supply 
paper-making and chemical concerns, but which do not 
include extended transmissions. 

These systems include the Maine & New Bruns- 
wick Electric Power Company and Gould Electric Com- 
pany, along the Canadian border of Aroostook County; 
the codrdinated systems of the Bangor Railway & Elec- 
tric Company and the Bar Harbor & Union River Power 
Company in the Penobscot and Union River valleys; the 
Central Maine Power Company, with the largest trans- 
mission systern in the state, extending nearly from 
Moosehead Lake through the Kennebec valley to the 
coast at Bath; the Androscoggin Electric Company, with 
lines radiating from the Lewiston-Auburn district; the 
Cumberland County Power & Light Company, with 
plants on the Saco.and Presumpscott Rivers and lines 
centering at Portland and supplying energy in general 
from Yarmouth to York Harbor, and the Western Maine 
Power Company, operating in the upper Saco valley. 
The Twin-State Gas & Electric Company, with head- 
quarters at Dover, N. H., and the Rockingham County 
Light & Power Company of Portsmouth, N. H., also 
supply energy to Maine points. 


MAINE SYSTEMS MAINLY HYDROELECTRIC 


The Maine systems depend largely on hydroelectric 
plants for energy, and while various auxiliary steam 
plants are held in readiness for service during low-water 
periods or in emergencies, only an insignificant propor- 
tion of the combined yearly output is generated by 
steam. 

The oportunity for further conservation of fuel and 
water by interconnecting these various systems is sig- 
nificant. At present there are no tie lines between the 
major systems which could be considered important in 
a comprehensive program of electrical interchange. The 
present systems exhibit the advantages of consolidating 
many small adjacent properties into unified systems, and 
a logical step will naturally be the interconnecticn of 
systems to secure the benefits of diversified water sup- 
ply, load apportionment and surplus capacities in plants 
and lines. 
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LEGISLATIVE RECOMMENDATIONS 
OF MASSACHUSETTS COMMISSION 


Gas and Electric Light Commission Seeks Enlargement 
of Its Powers—Street-Lighting Contracts, 
Depreciation and Other Matters 


Massachusetts Gas and Electric Light Commission 

asks for increased power of regulation with respect 
to limitation of dividends in cases where corporate 
resources are being abused, in regard to the valida- 
tion of street-lighting contracts, recommendations 
regarding depreciation allowances, and contracts for the 
purchase of gas and electricity under a common owner- 
ship. The board points out that a district characteristic 
of the Massachusetts system of regulation of gas and 
electric light companies is the absence of any express 
limitation of dividends, but such a limitation has been 
implied and has resulted in widely varying dividend 
rates as between different companies and has as a rule 
been effective in keeping at a minimum the capital bur- 
den borne by the consumers. Unfortunately, the report 
Says, some companies have failed to observe the spirit 
of the law and are depleting their reserves by the decla- 
ration of excessive dividends. In the absence of com- 
plaints of the prices charged by such companies the com- 
mission has no authority to prevent this abuse. More- 
ever, the board states, the proper remedy may lie not 
in lower prices but in protecting the company from the 
greed or the short-sightedness of its own management. 
The board believes that it should be authorized to check 
this abuse in proper cases, prescribing such limitations 
of dividends and for such periods as the circumstances 
warrant. 

A year ago the board called the attention of the Leg- 
islature to the advisability of requiring the board’s ap- 
proval of contracts for street lighting for periods of 
more than one year. This recommendation did not re- 
ceive favorable consideration, owing in part to a feel- 
ing that it might prove an embarrassment rather than 
a help to the local authorities having this matter di- 
rectly in charge. Experience is demonstrating, how- 
ever, says the board, that such contracts for more than 
a year at a time are of little practical advantage either 
to the municipalities or to the companies supplying the 
service. Moreover, there has always been considerable 
doubt of the authority of departments of cities and 
towns to incur liability beyond the appropriation avail- 
able. And yet, if the city or town requires some new 
type of lamp or new arrangement of lamps on the 
streets, the expense may be so great as not to justify 
the company in making the change unless assured of 
their use for some definite period. In order to cure 
this doubt and to relieve the local authorities from the 
necessity of negotiating new contracts unless some 
changes in the street-lighting requirements are contem- 
plated, the board recommends that cities and towns 
shall not make contracts for street lighting for periods 
other than the current municipal year without the ap- 
oroval of the commission after due notice and a public 
hearing. 

The growth of a feeling of uncertainty and distrust 
_ with respect to all public service securities has been in- 
censified by the discovery from time to time of instances 
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of the gross inadequacy or entire lack of provision for 
depreciation. The board has consistently refrained from 
laying down rules with respect to depreciation, believ- 
ing that the requirements of different companies, even 
of the same class, vary widely. But it has as consist- 
ently insisted upon returns which shall exhibit what the 
companies have or have not had available for this pur- 
pose and what has become of it. Some instances have 
come to the board’s attention in which companies under 
its supervision, although ample provision for deprecia- 
tion has been included in the rates charged, have chosen 
to divide rather than to husband this essential resource. 
Unless the tendency is checked such companies will soon 
become so weakened in their credit as to be no longer 
efficient public servants until reorganized with sub- 
stantial losses to their stockholders. The board there- 
fore recommends that it be given authority to lay down 
and enforce such general or specific requirements as to 
depreciation as may from time to time seem necessary. 

The tendency to concentrate the production of gas and 
especially electricity into large, well-located generating 
plants has made many companies distributers merely 
and not producers of gas and electricity. The terms 
upon which such distributing companies purchase gas 
or electricity are becoming a matter of vital interest to 
the customers dependent upon them. Where the com- 
panies involved are independently owned, self-interest 
may well be relied upon to insure proper terms. Where, 
however, the selling and purchasing companies have a 
common ownership, this element is wanting and serious 
injustice may result not only to the consumer but also 
to one or the other of the companies which are parties 
to such transaction. The board therefore recommends 
that contracts for the purchase and sale of gas and elec- 
tricity between companies having a common ownership 
require its approval. 

The commission points out that the unsettled and ex- 
traordinary financial conditions of the last two years 
have led the companies under its supervision to resort 
to the issue of bonds rather than of stock to a far 
greater degree than ever before. It is not unlikely that 
such issues will be even more frequent in the immediate 
future. The statutory restrictions relative to such bonds 
are such as to make them high-grade securities which 
should command the best rates and a wide market. The 
interest of the managers and stockholders of the com- 
panies and of the public as well is obviously to secure 
their issue upon the most favorable terms. But .the 
novelty of this form of security and unfamiliarity with 
the agencies for placing them with investors have fre- 
quently made managers hesitate over resorting to them 
Moreover, the commission states, while savings banks 
may invest in bonds or notes of gas or electric com- 
panies payable within one year, they are not permitted 
to invest in their bonds of longer terms, although more 
amply secured than many of the railroad and street- 
railway bonds in which investment is permitted. The 
board therefore recommends that the bonds of gas, 
electric and water companies be disposed of by tender 
to the highest bidder and that the discrimination against 
them in the savings bank law be remedied. 

A further recommendation is that managers of mu- 
nicipal gas and electric plants be brought under the 
civil service. 
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FIG. 1—HYDROELECTRIC PLANT NO. 2 ON THE NEW RIVER 


New Plant of the Appalachian Power Company 


Steam Station Rated at 20,000 Kw. Just Completed to Supplement Hydroelectric Plants in 
Meeting Heavy Industrial Requirements—Development of Rich Mining District 
Due Largely to Central-Station Power Supply 


BY H. 


S. SLOCUM 


Engineer with Vielé, Blackwell & Buck 


and mining districts of southwestern Virginia and 

southeastern West Virginia has done much to de- 
velop the business of that section, which abounds in 
coal, manganese, iron, zinc, gypsum, salt, alkalis, silica 
and limestone. Of first importance are the great semi- 
bituminous coal mines in what is classed as the Poca- 
hontas district. Electrification of these mines has re- 
sulted in the speeding up of production and the intro- 
duction of operating methods that brought increased 
efficiency and economy. Previous to the advent of elec- 
tric service to these mines they were operated by small 
isolated steam-power plants which were more or less 
inefficient and unreliable. Since then, however, the 
big mine managements have found it cheaper and more 
satisfactory to purchase hydroelectric power and that 
generated in steam stations. Fifty to 75 per cent 
reduction in coal consumption has been effected by this 
change in bitumious regions and about 90 per cent in 
anthracite regions, to say nothing of elimination of 
duplicated effort, according to Fuel Administrator Gar- 
field. 

Power is being supplied in this district by the Appa- 
lachian Power Company, which started the develop- 
ment of two of its several power sites on the New 
River in 1911. These two stations have a combined 
rating of about 30,000 hp. and are about 50 miles (890 
km.) southeast of the coal fields. Besides having several 
steam plants upon which to fall back when water power 
is insufficient, the company is interconnected with the 
Roanoke Railway & Electric Company at Roanoke, Va., 
and also with the Norfolk & Western Railway’s steam 


[ ee mining ais of electric service in the industrial 





plant at Bluestone, W. Va. The latter connection is 
made through a frequency changer. 

The total connected load of the Appalachian company 
system is approximately 50,000 hp. With scientific 
management the interconnections have made it possible 
for the power company to meet the unprecedented de- 
mand from the coal fields and industrial plants in all 
parts of the area. In 1917, however, in order to meet 
the rapidly increasing load and to do all possible to 
prevent the threatened coal shortage the company de- 
cided to build an additional steam auxiliary plant. Such a 
station was decided on because it could be completed in 
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FIG. 2—MAP OF DISTRIBUTION SYSTEM AND POWER HOUSE 
a shorter period than a hydroelectric plant and further- 
more because it would permit the utilization of the 
maximum water power and allow operation of the sys- 
tem at its maximum efficiency. In other words, it is 
intended to use as much hydroelectric power as possible 
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without counting on storage, depending upon the steam 
auxiliary in times of low water. Later it is planned 
to build a third hydroelectric vlant for the next source 
of power and follow this with another steam unit, and so 
on. 

The construction of a 20,000-kw. station with an ulti- 
mate rating of 60,000 kw. was started in September, 
1917, at Glen Lyn, Va., which site is the nearest of the 
coal fields at which an adequate supply of water suitable 
for condensing purposes was available. It has the addi- 
tional advantage of being on the main lines of the 
Norfolk & Western Railway and the Virginian Rail- 
way. Simplicity was the keynote of the design, ease 
and economy of operation and ample space for appar- 
atus being other ruling considerations. 

A coal siding leads from the Norfolk & Western main 
line to a point back of the boiler room. In the future 
another siding will run from the Virginian Railway to 
practically the same point but higher in elevation. 
When desired, coal may be stored on the ground paral- 
leling these sidings and rehandled by a locomotive crane. 

From the cars the coal will be dumped into a steel 
track hopper and by means of plate feeder and grizzly 
fed to a crusher driven by a 25-hp. induction motor, all 
of which apparatus is housed in a reinforced-concrete 
building. The fine coal is taken by means of a Robbins 
belt conveyor, rated at 50 tons per hour, to a rein- 
foreced-concrete coal bunker of 800 tons capacity out- 
side of the boiler room. The bunker proper is circular 
in form and has 12-in. (30-cm.) heavily reinforced 
walls. Crickets with a 45 deg. slope made of hollow tile 
for lightness, with a smooth concrete cover, lead the 
coal to the four bottom gates. 

This type of bunker has several advantages over the 
bunker suspended in the boiler room: It permits of 
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To convey coal from the bunker to the boiler furnaces 
use is made of four screw conveyors, each of them capa- 
ble of delivering 25 tons per hour and driven by 
two 25-hp. adjustable-speed motors. More than one 
conveyor can serve each boiler, hence breakdown of one 
conveyor will not cripple a boiler. The motors and driv- 
ing gear for the conveyors, also a small motor-generator 
set furnishing direct current for magnetic separators 
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FIG. 4—LAYOUT OF 20,000-KW. STEAM PLANT AT GLEN LYN 


(used to clean coal), are housed under the wood struc- 
ture covering the bunker. 

The generator and boiler room floor was fixed about 
6 ft. (1.8 m.) above the high-water mark of 1916, and 
the reinforced-concrete substructure was made with 10 
per cent of hydrated lime to make the walls impervious 
to water. Open drains will lead water which may seep 
through the walls to a sump in the power house from 





FIG. 3—HYDROELECTRIC PLANT NO. 4 ON THE NEW RIVER 


much lighter superstructure steel in the boiler room, 
allows an unobstructed passage for the breeching, 
makes a lighter, better ventilated boiler room, and can 
be constructed without interfering with the erection of 
boilers and other apparatus at a time when the boiler 
room is necessarily much crowded. 


which it is removed by motor-driven centrifugal pumps. 
The superstructure walls are of hollow tile, which will 
be stuccoed when the next unit is added. Gypsum 
slabs were chosen for the roof on account of their light- 
ness and heat-resisting properties. Skylights are pro- 
vided in the boiler room in addition to windows. 
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At present four B. & W. marine-type, cross-drum 
boilers having 12,322 sq.ft. (1145 sq.m.) of heating 
surface are installed. They are designed for 300 lb. 
(21 kg.) pressure and 200 deg. «ahr. (93 deg. C.) 
superheat and are steel-incased and insulated by }-in. 
(6-mm.) asbestcs mill board and 4-in. (10-cm.) asbestos 
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FIG. 5—CROSS-SECTION OF STEAM PLANT 


sulated with asbestos. Independent steel columns are 
used for supporting the boilers, which are not attached 
to the superstructure steel in any way. Foster super- 


heaters and Diamond soot blowers are employed. 
The marine type of boiler was primarily designed 








FIG. 6—PARTIAL ELEVATION OF POWER HOUSE AND OUTSIDE 
COAL-HANDLING SYSTEM 


for maximum steam capacity in small space, with high 
rate of evaporation and high pressures... A longitudinal- 
type boiler of this capacity would require six drums, 
with corresponding multiplicity of joints and connec- 
tions, greater head room and higher cost. The steel 
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case and asbestos insulation prevents air leakages 
through the setting and is a saving in heat losses. 

Each boiler is served by a fourteen-retort Westing- 
house stoker driven through gears by a steam turbine 
mounted on the boiler-room floor. Air to support com- 
bustion of the fuel is supplied by four turbine-driven 
concoidal fans each capable of delivering 50,000 cu.ft. 
(1415 cu.m.) of air against 64 in. (16.5 cm.) of water 
pressure. If found necessary, it is relatively simple to 
connect the wind boxes of adjacent furnaces so that 
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one fan can supply air to two units instead of one. The 
products of combustion are delivered through a steel- 
plate breeching (asbestos-covered) to a Kellogg radial- 
brick stack with top 225 ft. (68.5 m.) above the grates. 

The ashes are dumped into a firebrick-lined concrete 
pit under each boiler and by means of 1l-cu.yd. (0.75- 
cu.m.) cars and an electric hoist and telpher at the end 
of the building are taken to the yard and utilized at 
present for filling in the low places around the property. 
Later the ashes will be deposited in a hopper and taken 
away by cars. 

A Booth water-clarifying plant with capacity of 4000 
gal. (15 cu.m.) per hour is used for treating boiler-feed 
water, which carries considerable matter in suspension 
during flood season. From the clarifying plant the 
treated water is taken by gravity to a clear-water well, 
and thence pumped into a feed-water heater which 
also receives the exhaust steam from all the auxiliaries. 
Since the plant is run at full load, practically all the 
time steam drive was used almost exclusively for aux- 
iliary drive as the exhaust steam is fully utilized. 

Two Lea-Courtenay four-stage, single-suction boiler- 
feed pumps capable of delivering 500 gal. (2 cu.m) per 
minute against a pressure of 350 lb. (25 kg.) are in- 
stalled in the boiler-room basement directly under the 
feed-water heater. They are directly connected to 
180-hp. General Electric turbines operating non-con- 
densing at a speed of 2500 r.p.m. 

Condensing water is obtained from the New River, 
which, while furnishing an adequate supply, carries an 








126 ELECTRICAL WORLD 


unusual amount of débris at certain times of the year. 
As a result extra efforts have to be taken to prevent 
clogging of the condensers. To facilitate clearing away 
débris that collects in front of the intake mouth dupli- 
cate screens and hoists are provided so one may be 
cleaned while water is passing through the other. Stop 
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FIG. 7—SINGLE-LINE WIRING DIAGRAM OF 
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POWER-HOUSE 


logs may be inserted in grooves of the tower for cleaning 
tunnels when necessary. 

Since the station is to be operated in conjunction 
with a system of many units, one turbo-generator was 
installed instead of two or more ynits of smaller rating. 
The machine is an 18,500-kw., 60-cycle, three-phase, 
13,200-volt horizontal General Electric unit provided 
with a direct-connected exciter. At 14,000-kw. load the 





FIG. 8—STANDARD AND STRAIN TOWERS OF TRANSMISSION 
LINE 


guaranteed steam consumption will be 10.45 |b. 
(4.8 kg.) per kilowatt-hour. For cooling and cleaning 
the ventilating air to the generator an air washer is 
used. An oil cooler and an oil filter are also employed. 

Underneath the turbine, mounted on heavy helical 
springs, is a Wheeler surface condenser having 30,009 
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sq.ft. (2787 sq.m.) of cooling surface. A turbo air 
pump and a two-stage centrifugal pump, both of the 
Wheeler type, remove the non-condensable vapors and 
condensate respectively. The cooling water for the con- 
denser is circulated by a 30-in. (75-cm.) centrifugal 
pump. All of these pumps have bronze impellers and 


-are driven by turbines, direct connection being used in 


the first two cases and a herring-bone reduction gear in 
the last. ' 

As the plant has but one generating unit at present 
and is interconnected with a system with several sources 
of power, the switching apparatus and electrical equip- 
ment is simple, although it will be more elaborate in 
the future, after more units are added. The 13,200- 
volt generator leads run direct through a 15,000-volt, 
1200-amp. H-6 automatic motor-operated oil circuit 





FIG. 9—DIAGRAM SHOWING PROPORTIONAL COSTS OF 
DEVELOPMENT 


_1—Substructure, including excavation. 2—Superstructure. 3— 
Circulating tunnel and intake. 4—Turbo-generator and accesso-. 
ries. 5—Boilers and feed-water heater. 6—Stokers. 7—Super- 
heaters. 8—Breeching and stack, including foundation. 9—Con- 
denser. 10—Piping, valves, and covering. 11—Miscellaneous 
pumps, piping, tanks and water clarifying. 12—Coal siding. 13— 
Coal bunker, coal and ash handling. 14—Traveling crane. 15— 
Electrical equipment. 16—Real estate, operators’ cottages, con- 
struction plant, general expense, engineering, etc. 





breaker to the main transformers, which are installed 
cutdoors and rated at 6000 kva., 13,200/80,000 volts 
each. Taps from these leads are taken through a 
disconnecting switch and a 15,000 volt, 300-amp. K-2 
automatic hand-operated oil-circuit breaker to a bank of 
100-kva., 13,200/440-volt outdoor-type transformers 
which supply energy for station motors. Another set of 
transformers supply energy for station lights. The 
high-tension circuits run from the main transformers 
through a 110,000-volt, 150-amp. K-22 non-automatic 
solenoid-operated oil circuit breaker, also installed out- 
doors. Lightning arresters, choke coils, etc., are 
employed as usual. The arrangement of switches 
mentioned and illustrated makes it possible to feed back 
from the line in case the generating unit is shut dowr 
and also to furnish power for the auxiliaries at times 
when power is shut off the transmission line. 

Owing to the fact that there is but one unit no low 
tension bus is needed, but space has been provided for 
concrete cells, which will be built when the station is 
extended. The outside switching arrangements are 
temporary, being intended for the present installation 
only. When the extension is added provision will be 
made for other outgoing lines, when a steel structure 
will be built. No reactors have been provided for this 
installation as it was thought that the length of line 
would cushion any disturbances that might occur. How- 
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ever, they will be provided when the next unit comes to 
be added. 

A 30-mile (50-km.) transmission line connects this 
plant with the system at Switchback, W. Va. This line 
is constructed with wooden poles (steel poles at rail- 
road crossings), copper conductors and suspension in- 
sulators designed for 88,000 volts. A telephone circuit 
is carried on the same poles. 

The plant was designed and constructed by Vielé, 
Blackwell & Buck, 49 Wall Street, New York, and the 
writer was resident engineer in charge of the work at 
Glen Lyn. 


INTERCHANGEABILITY OF 
GENERATOR FREQUENCIES 


Machines Quickly and Economically Converted from 
25 Cycles, 9000 Volts, to 60 Cycles, 12,000 Volts, 
as Changes in Load Occur 


HAT necessity is the mother of invention is so 

| well recognized that the proverb to that effect is 
centuries old. War makes its necessities known 

with great urgency, and the exigencies of warfare and 
of supplying the requirements of warfare sharpened 





FIG. 1—A VIEW SHOWING 25-CYCLE AND 60-CYCLE ARMATURES 
TO BE INTERCHANGED—25-CYCLE STATOR ON THE RIGHT 


the wits of engineers, both military and civil. There is 
a vital relation, of course, between what is needed at 
the front and the output of the workshops at home. 
Electric power from central stations was demanded in 
greatly increased volume to manufacture the munitions 
of war and the myriad of indirect requirements of war. 
It became necessary to use the generating machinery 
of the central stations to the utmost extent that its ca- 
pacity would permit. 

The present article gives an account of an expedient 
devised or adapted by the engineers of the Common- 
wealth Edison Company of Chicago to obtain frequen- 
cies of either 25 or 60 cycles from the same prime 
mover. The frequency-interchangeability plan to be de- 
scribed was worked out a short time before the United 
States entered the war, but the necessity of economy 
in investment by central-station companies had become 
apparent in the early days of the war in Europe, or 
even before that. The entry of the United States into 
the war emphasized the situation, and it was then that 
the plan was developed not only as between generators 
in the same station but as between different stations. 
In other large central stations there have been installed 
generators having double-frequency armatures; but 
that method of meeting the situation would seem to 
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lack the flexibility of the interchangeable plan and to 
entail a greater amount of idle investment than that in- 
volved by the latter method. 

As is the case with many other large central-station 
erganizations, part of the generators of the Common- 
wealth Edison Company produce 25-cycle alternating 
current and part produce 60-cycle alternating current. 
The reason for this variance is found largely in the his- 
tory of the development of the art, modified to some 
extent to meet the needs of the Chicago company, which 
supplies a large proportion of its output to surface and 
elevated railways. 


“TECHNICAL STORY OF THE FREQUENCIES” 


In a paper read at a section meeting of the American 
Institute of Electrical Engineers in Washington, D. C., 
B. G. Lamme of Pittsburgh told “The Technical Story 
of the Frequencies.” He showed that nine standard fre- 
quencies have been in use in this country at various 
times, the radical changes in frequencies being due to 
the fundamental changes in the applications of alter- 
nating currents. Of these frequencies two have sur- 
vived, having practically succeeded all the others. These 
are the 60-cycle frequency and the 25-cycle frequency, 
and the present-day tendency appears to be toward a 
single standard of 60 cycles. 

But while the alternating-current apparatus of the 
future may be designed for 60 cycles to a constantly 
increasing extent, it is the fact that at the present time 
there are both 25-cycle and 60-cycle machines in the great 
generating stations of the Edison central-station com- 
panies in the large cities. Furthermore, the war-indus- 
tries demand was not altogether unfavorable to 25-cycle 
energy. In Chicago the principal plants are the Fisk 
Street, Quarry Street and Northwest stations. All three 
are large all-turbine stations, with generating units 
ranging from 10,000 kw. to 35,000 kw. In the Fisk 
Street and Northwest stations there are both vertical- 
shaft and horizontal-shaft units. The more modern 
units in these stations are horizontal. At Quarry Street 
all the machines are of the vertical type. 

To make the output more flexible as to frequencies, 
the 20,000-kw., 60-cycle, 720-r.p.m., 12,000-volt gener- 
ator which has been in service on the turbine of Unit 
No. 1 (vertical) at the Northwest station was designed 
so that it could be installed to replace the generator of 
any of the vertical 25-cycle, 750-r.p.m. units either at 
the Northwest station or the Quarry Street station. At 
the time this generator was purchased it was foreseen 
that changes in load conditions would probably require 
changes in the 60-cycle capacity at either the North- 
west or the Quarry Street station, and for that reason 
the dimensions of the generator were made such as to 
permit interchangeability. The slight difference in di- 
mensions of the generators was compensated for by the 
use of an adapting ring between the turbine and the 
armature. A ten-pole, 60-cycle field was also made inter- 
changeable with the four-pole, 25-cycle field. It is to 
be noted that it was fortunate that there was approxi- 
mate equality of speeds between the 60-cycle units (720 
r.p.m.) and the 25-cycle units (750 r.p.m.). The dif- 
ference, about 4 per cent, has small effect on thermal 
efficiency. 

The rapid increase of 60-cycle, 12,000-volt load in 
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the district served by Quarry Street, due to new large 
industrial customers, made an increase in the 60-cycle 
capacity of this station a necessity. As conditions did 
not permit any increase in the size of the building or 
the installation of additional units, it was decided to 
change Unit No. 4 at the Quarry Street station from 
25-cycle, 9000-volt service to 60-cycle, 12,000-volt serv- 
ice by replacing the present 25-cycle generator with 
the 60-cycle generator of Unit No. 1 at Northwest. As 
the installation of two 30,000-kw., 60-cycle, 12,000-vo!t 
units at the latter station made it possible to release 
this generator, it was replaced by the 25-cycle generator 
which was originally part of the unit. 

The 60-cycle armature, which weighs 66 tons, and the 
field, which weighs 574 tons, were loaded on cars of the 
Belt Railway Company of Chicago and transported to 
Quarry Street, a distance of about 15 miles (24 km.) 
by train. Owing to the size of the armature, which is 





FIG. 2—VIEW IN THE QUARRY STREET STATION; IN THE FORE- 
GROUND IS SHOWN NO. 4 GENERATOR WITH ADAPTING RING 
FOR 60-CYCLE ARMATURE 


14 ft. (4.27 m.) in diameter and 7 ft. 9% in. (2.36 m.) 
high, it was necessary to use a special car in order to 
give the necessary clearance under bridges and viaducts. 
As the general dimensions of the top bearing bracket 
of the 60-cycle generator and the 25-cycle generator orig- 
inally in service on unit No. 4 at Quarry Street were 
the same, it was not necessary to transfer the top bear- 
ing bracket of the 60-cycle generator from Northwest 
station to Quarry Street. 

In order to make the change in generators at the 
Quarry Street Station, a change in the step bearing was 
necessary on account of the increased weight of the 60- 
cycle field, and the height of the air duct was increased 
12 in. (30 em.) on account of the difference in height 
between the 60-cycle ard the 25-cycle generators. 

A transfer of cable connection from the 25-cycle to 
the 60-cycle bus and the installation of a comparatively 
simple arrangement cf bus connections,. together with 
the necessary changes in control and instrument wiring 
on the benchboard in the operating gallery at the Quarry 
Street station, completed the change, permitting the 
connection.of the 60-cycle generator to the 60-cycle sys- 
tem. As to the time required to make this chang2, where 
all the parts are in one station, it is given as one week. 
However, the operating department of the Common- 
wealth Edison Company asserts that on an emergency 
basis it can make the change in as little as seventy-two 
hours. 
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ASKS FOR JURISDICTION OVER 
CONTRACT AND SCHEDULE RATES 


New Hampshire Public Service Commission Points Out 
Advantage of Coal Clause with Adjustment 
Either Up or Down 


In the opinion of the New Hampshire Public Service 
Commission, as expressed in its biennial report to the 
Governor and Legislature, recently issued, all utility 
rates should be under the jurisdiction of the board, 
whether ccentract or schedule. Discussing the course 
followed by electric rates in the state under war condi- 
tions, the commission points cut that as a large part of 
the energy used is generated by water power, there has 
not been a general request for increases in rates, though 
all companies have been affected by increases in the 
price of labor and materials. 

Seventeen of the seventy-three electric companies 
have filed schedules containing some increases in rates, 
and all but one of these schedules went into effect with- 
out opposition after thirty days’ notice. Objection was 
made in one case, and a full investigation resulted in 
the allowance of a general increase. Wholesale rates 
to large users have been most affected, as the margin 
of profit was in many cases necessarily small, and in 
some cases the contract rate had been found to be less 
than the out-of-pocket expense of producing the elec- 
trical energy. 

In some cases the only increase has been a coal clause 
or a rider attached to power contracts, in which the price 
of energy is linked to the price of coal; e.g., starting 
with coal at $4 per ton and a current rate for electricity 
of 2 cents per kilowatt-hour, a change of 40 cents per 
ton in price of coal automatically changes the price of 
energy by 0.045 cent per kilowatt-hour. The commis- 
sion points out that this type of schedule has the very 
satisfactory feature that it is self-regulatory and ad- 
justable in a downward as well as in an upward di- 
rection. 

In nearly every case in New Hampshire where sched- 
ules of rates were increased to meet obvious increases 
in costs consumers have waived contracts for the time 
being. A most important question, the commission says, 
however, is raised in the filing of new rate schedules, 
viz., Whether the new schedule abrogates any rate con- 
tracts based on or independent of the rate schedules 
superseded. This raises the question whether the Public 
Service Commission has authority over all public rates 
or only those not covered by contract. It is a funda- 
mental question and lies at the foundation of rate regu- 
lation. By Chapter 164, Laws of 1911, the commission 
may not fix a rate period exceeding two years, but a util- 
ity may make a contract with a customer for a period 
exceeding two years at rates which are lawful at the 
time of contract. 

The commission would not allow a contract to be 
made whereby a customer would be served at a loss, 
which would have to be made up by other customers, 
and it does not seem fair to allow the same condition 
of loss to come about by change in market conditions, 
and for the commission to be helpless to make the fair 
adjustment, the report says. Therefore, in the opin- 
ion of the commission, all utility rates should be under 
its jurisdiction, like contracts being obtainable by all 
customers under like conditions. 








January 18, 1919 


ELECTRICAL WORLD 


129 


Developments in Radio Apparatus’ 


Application to Radio Intercommunication of the Vacuum Tube—Improvements During the 
War—-Airplane Radio-Telephone and Radio-Telegraph Sets 


BY MAJOR-GENERAL GEORGE 0. SQUIER 
Chief Signal Officer U. S. A. 


fore the war. Following extensive experiments 

with the so-called “Edison effect,” Fleming 
produced the well known Fleming valve—a current- 
rectifying device, capable therefore of being used as a 
detector of radio signals. This device contains two 
elements—an incandescent filament emitting electrons 
and a plate upon which an alternating voltage is im- 
pressed, both placed within an evacuated bulb. Later 
Dr. Lee De Forest introduced an important modification 
by placing a wire mesh or “grid” between the filament 
and the plate. A small voltage variation on this grid 
produces the same current change through the tube as 
would a much larger voltage variation on the plate, 
thus adding amplifying properties to the detector char- 
acteristics of the Fleming valve. De Forest called his 
device the “audion.” Later, with superior facilities 
for evacuation available and with a more intimate 
knowledge of the laws of thermionic emission from hot 
bodies, improvements and modifications were made in 
the audion or vacuum tube by both the General Electric 
Company and the Western Electric Company, the latter 
designating its product as a “vacuum tube” and the 
former its as the “pliotron.” 


r AXHE vacuum tube was known in various forms be- 


OTHER FUNCTIONS OF VACUUM TUBES 


In addition to acting as detectors and amplifiers, as 
mentioned above, vacuum tubes can function in two 
other important ways: 

1. As oscillators: In properly designed circuits con- 
taining inductance and capacity they will act as radio- 
frequency generators, for use in transmitting or re- 
ceiving radio signals. 

2. As modulators: By suitable connection to an 
oscillator circuit or antenna they can be made to vary 
the power radiated so that the envelopes of the waves 
transmitted shall have any desired wave form, as, for 
example, the speech waves from an ordmary telephone 
transmitter. 

The most striking use made of vacuum tubes prior to 
the time we entered the war was the transmission of 
speech by radio from Washington to Paris and Honolulu 
during the experiments carried out by the American 
Telephone & Telegraph Company and the Navy Depart- 
ment. Vacuum tubes were used as the radio-frequency 
generator for transmitting, and for detector and ampli- 
fier in receiving. 

When the United States entered the war vacuum 
tubes already were in use by the Allied forces for va- 
rious signaling purposes. The French particularly had 
been quick to recognize the military value of vacuum 
tubes and had, previous to June, 1917, developed very 
creditable tubes and apparatus. In America tubes were 
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*Part of a lecture given before the A. I. E. E. at New York on 
Jan, 10 on “‘Aéronautics in the United States from the Beginning 
of the War to the Present Time.” 


in limited use as “repeaters” on telephone lines and as 
detectors and amplifiers in laboratories and radio sta- 
tions. The total production, however, in this country 
did not exceed three or four hundred a week. 

Early in our participation in the war it became evi- 
dent that vacuum tubes would be required in very large 
quantities in order to meet the growing demands for 
radio communication and signaling. It was equally 
evident that service conditions not hitherto anticipated 
would require great mechanical strength, freedom from 
disturbance under extreme vibration and uniformity of 
product sufficient to make possible absolute interchange- 
ability of the tubes in sets without the necessity of re- 
adjusting when changing tubes. To these conditions 
must be added that of ‘minimum size consistent with 
dependable operation. 


PRESENT STATE OF THE ART 


To make such a device, with its complicated yet accu- 
rately constructed metallic system, within a practically 
perfect vacuum is no small problem even when made in 
the laboratory, on the individual unit basis, by a skilled 
operator who appreciates the delicacy of the job. To 
turn out tubes by the thousands by factory methods in- 
volves almost infinitely greater difficulties. How well 
certain companies, in collaboration with the Signal 
Corps, have succeeded in solving these difficulties is in- 
dicated by the fact that recently the total rate of pro- 
duction in the United States of high-quality standard- 
ized tubes was considerably in excess of a million a 
year. This rate of production could be made many 
times greater on short notice. 

As an example of the difficulties which this quantity 
production has involved may be mentioned that of 
evacuation. The degree of vacuum required is such that 
unusual methods of exhaust are necessary. The heating 
of the tubes in electric ovens is supplemented by heating 
of the elements of the tube by excessive filament and 
plate electrical power input. Molecular pumps are em- 
ployed, necessitating an extremely large number of 
pumps to handle quantity production. Special treat- 
ment of metal parts prior to assembly is employed to 
reduce the gas given off during the exhaust process. 

Another problem is that of making the complicated 
metallic structure of all tubes exactly alike, in order to 
insure identical electrical properties. As an indication 
of progress in this direction, it may be stated that one 
company is prepared to manufacture in quantity a cer- 
tain tube in which the clearance between filament and 
grid is only three-hundredths of an inch, the allowable 
variation being of course a small percentage of this. 

Manufacturing in quantity involves careful inspec- 
tion. The problem of specifying definitely the required 
performance of tubes, the development of adequate 
testing specifications, the placing of standardized test- 
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ing and inspection methods, personnel and equipment in 
the various factories, so that tubes manufactured at 
different times and places would after passing inspec- 
tion be uniform and interchangeable—these questions 
were entirely new and have been solved almost entirely 
by the Signal Corps engineers. 

Tubes developed by the Signal Corps may be divided 
into two general classes—the tungsten-filament types 
as developed and manufactured by the General Electric 
Company and the De Forest Radio Telephone & Tele- 
graph Company and the coated filament or Wehnelt ca- 
thode types as developed and manufactured by the 
Western Electric Company. The coated filament tubes 
so far have proved superior to the tungsten-filament 
tubes for Signal Corps use. Both classes have been 
standardized as regards base, exterior dimensions, fila- 
ment current and voltage, and, in addition, plate voltage 
and output for transmitting tubes and amplifying 
power and detecting power for receiving tubes. Ex- 
cept in certain special cases, the Signal Corps uses 
two types of tubes, one for transmitting and another 
for receiving. 

Vacuum tubes are now employed for electric wave 
detection, radio-frequency and audio-frequency amplifi- 
cation, radio-telephony, particularly in the airplane 
radiophone, continuous-wave radio-telegraphy, voltage 
and current regulators on generators, and for other 
miscellaneous purposes. However, varied as are the 
applications at present, the uses, actual and potential, 
growing out of war development work have proved 
that the art of vacuum-tube engineering and the ap- 
plication of its products to radio-engineering, telephone 
and telegraph engineering, and particularly to electrical 
engineering in general, are still in their early infancy. 

The engineering advancement accomplished in less 
chan two years represents at least a decade under the 
normal conditions of peace, and our profession will, 
it is hoped, profit by this particular salvage of war, 
which offers perhaps the most striking example extant 
of a minimum “time lag” between the advanced “firing 
line” of so-called pure physics and applied engineering. 

The Chief Signal Officer considers that the work of 
standardization and quantity production of vacuum 
tubes accomplished during the last eighteen months 
under the pressure of military necessity represents an 
advance in the art of electrical engineering which will 
prove of inestimable industrial and scientific valve to 
this country and to the engineering world at large. 


AIRPLANE RADIO-TELEPHONE AND TELEGRAPH SETS 


Prior to April, 1917, a few experiments had been 
made in which speech had been transmitted from air- 
plane to ground by radio methods, but the apparatus 
involved was hopelessly crude. On May 29, 1917, the 
Chief Signal Officer called a conference in his office at 
which the project of evolving a “voice command” equip- 
ment for airplanes which should meet all the severe 
requirements of the military service and which should 
be thoroughly standardized for quantity production was 
definitely set in motion against time. The plan for ac- 
complishing this was the same as in the evolution of the 
Liberty engine, and from the beginning this project was 
regarded as one of the major creative efforts in the de- 
velopment of the American Air Service. The present 
airplane radiophone, therefore, is the result of a period 
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of intensive development work begun shortly after we 
entered the war. The services of the Western Elec- 
tric engineers were enlisted, and under the direction of 
the Signal Corps rapid development resulted in success- 
ful tests as early as August, 1917. Speech was ex- 
changed between airplanes 25 miles (40 km.) apart in 
October, and sample sets were sent at once to the army 
in France for trial. Several thousand sets were 
ordered and have been completed and distributed to fly- 
ing fields here and to the air service in France. 

The satisfactory performance of this apparatus has 
resulted in a new type of military unit known as a voice- 
commanded squadron. The commander of an air fleet 
directs the movements of the individual units in any 
manner desired. The effectiveness of the squadron as a 
military machine is thereby enormously increased. 

Other uses are in communicating information from 
airplanes to ground stations and in directing one or 
more airplanes from a ground station. Innumerable 
applications will evolve as possibilities are realized. 

The essential elements of the airplane radiophone are 
the power equipment, the radio equipment and the 
antenna. 

a. The power equipment includes a double-voltage di- 
rect-current generator driven by an air fan, with a 
vaccum-tube voltage regulator. 

b. The radio equipment consists of the vacuum tube 
transmitting and receiving set and the special tele- 
phone transmitters and receivers. 

c. The antenna orginally consisted of a flexible copper 
wire several hundred feet long, unreeled by the aviator 
and trailing almost horizontally behind the airplane. 
Modified antennas using much shorter wires fixed to the 
framework are now used. 

The operation of the sets is extremely simple, all ad- 
justments being made before leaving the grourd. The 
only manipulation required of the aviator is that of the 
change-over switch to change from talking to listening. 

The principal use of radio communication made dur- 
ing the war was in sending radio-telegraph signals from 
observation airplanes for controlling artillery fire. The 
French developed a set which consisted of several units, 
making the installation and operation complicated. The 
Signal Corps developed a self-contained set, which has 
been demonstrated to be far superior to any other air- 
plane set. 

It consists of three units—first, the 200-watt, 900- 
cycle alternator, driven by a regulating air fan and con- 
taining in a steam line case attached to the generator 
all the elements of the radio set. This radio apparatus 
is of the synchronous-spark type, with four spark tones 
and nine wave lengths. The weight of the complete unit 
is only 23 Ib. (10.4 kg.) and size only 6 in. by 6 in. by 
20 in. (15 em. by 15 em. by 66 em.). The regulating air 
fan maintains the speed of the generator within four 
per cent of 4500 r.p.m., with air velocities between 60 
and 200 miles an hour. : 

The remaining units in the complete set are a vario- 
meter or tuning coil, with antenna ammeter attached, 
and the antenna system, comprising a reel, insulated 
bushing and training antennas. When it is realized that 
voltages of 30,000 or more are produced by this set, the 
difficulties of insulation in such restricted space will be 
appreciated. Ranges of communication of 100 miles 
(160 km.) have been accomplished with this set. 
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HOW SCATTERED INDUSTRIAL 
LOAD IS SERVED IN IOWA 


In Deciding on Substation Policy Company Expresses 
Preference for One Large Substation 
Rather than Several Small Ones 


Near Scandia, Iowa, were several mines and brick- 
yards desiring electric power. They lay within a 3-mile 
(4.8-km.) radius and offered a total connected load of 
900 hp. This load was to be served from a nearby 
transmission line of the Iowa Railway & Light Company 
of Cedar Rapids. When the business came up for con- 
sideration, the engineering department was faced with 
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SUBSTATION DESIGNED FOR COMPACTNESS AND RELIABILITY 


the problem of deciding whether to install a separate 
small substation at each plant to be served or to install 
a large substation to serve all plants. In spite of the 
growing favor of small outdoor installations, a single 
indoor substation was chosen. This decision was reached 
mainly because of a desire to give continuous service. 
The type of substation which was erected for this 
work is shown in the accompanying drawing. It re- 
ceives energy at 53,000 volts, three-phase, 60-cycle, and 
steps it down to 4000 volts to serve a star-connected, 
four-wire system. The substation building, which is 
built of brick, measures 25 ft. (7.6 m.) by 23 ft. (7 m.) 





and stands 21.5 ft. (6.5 m.) from the floor to the top 
of the parapet wall. The circuit enters the building 
through three wall insulators, spaced on 2-ft. (0.6-m.) 
centers. Inside the building the high-tension circuit 
passes through 35-kv. disconnecting switches, 300-amp. 
choke coils and a K-21, 35-kv. oil switch on its way to 
the three 175-kva. Allis-Chalmers oil-insulated self-_ 
cooled transformers. The high-tension bus work is sup- 
ported on post insulators which provide a clearance of 
15 in. (38 cm.) from the wall. The transformers them- 
selves are spaced on 6-ft. (1.8-m.) centers and are 
placed with their center line 4 ft. (1.2 m.) from the 
nearest wall. Protection for them is provided by alu- 
minum-cell lightning arresters. The secondary leads 
from the transformers are taken through an oil switch 
to a 4-kv. bus mounted on a panelboard, from which 
the feeders to the various industries are carried out. 

The problem of attendance was considerably reduced 
in importance by the installation of a company’s tele- 
phone and bell alarm in one of the nearby industries 
which the substation serves. 

In spite of its very compact design this station has 
been providing excellent service and is considered by 
the electrical engineer for the Iowa Railway & Light 
Company, John M. Drabelle, to have afforded a better 
solution of the problem than could have been secured 
from several small stations. 


RULES FOR PREVENTION 
OF LADDER ACCIDENTS 


Although the Ladder Is Called One of Civilization’s 
Most Dangerous Devices, Simple Pre- 
cautions Will Render it Safe 


The Bureau of Safety recently issued a statement to 
the effect that the ladder in its various forms has been 
called one of civilization’s most dangerous devices. Sta- 
tistics show that a great number of accidents have 
happened with its use. Following are suggestions for 
reducing accidents arising from this cause. 

Take care in placing ladders before using them. If 
there is danger, have some one hold the ladder. Do not 
place ladders too straight or at too great an angle or 
they may fall, break or slip. Never place ladders in 
front of doors opening toward the ladders. Ladders 
should never be placed against window sashes; screw a 
board across top of ladder to give bearing on each side 
of window. Stepladders should be fully opened out in 
all cases before any one steps on them. Never slide 
down a ladder. Never use broken or weak ladders or 
ladders with missing rungs. When defects of construc- 
tion develop to such an extent that the ladder is dis- 
carded, it should be destroyed. Ladders withdrawn 
from service for repairs should be sent to the repair 
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shop or tagged “Dangerous—do not use.” Where neces- 
sary see that ladders have safety feet at the base or 
safety hoops at top. Short ladders should not be spliced 
together, as they are usually not strong enough to be 
used as long ladders. A good method to follow is to 
number and classify all ladders as an aid to regular and 
careful inspection. 


SWITCHING PANELS OF 
THE SKELETON DESIGN 


Cost of This Type Is Kept Low by Using Channel-Iron 
Frame and by Mounting Disconnecting 
Switches on Buses 


Unit-type switchboard panels mounted on channel 
irons so as to permit the operators to pass between 
them are used with considerable saving in investment in 
a substation in Worcester, Mass. One row of panels 
controls 13,200-volt oil switches and the other one 





EACH PANEL IS MADE OF A SINGLE LARGE CHANNEL WITHOUT 
MARBLE OR SLATE 


controls the 2300-volt installation on the floor below. 
The channels supporting the panels are diagonally braced 
and bolted te angle irons fastened to the concrete floor. 
It is planned to replace the long switch-operating han- 
dles by short sections provided with sockets into which 
a wooden rod can be inserted when the operator wishes 
to set a switch, thus increasing the aisle space between 
the panels and improving the appearance of the room. 
The use of channel irons in place of slate or marble 
panels will further reduce the cost of the installation 
when it is completed. 

Another feature of this substation is the method of 
supporting the disconnecting switches. They are 
mounted on individual panels within the 2300-volt bus 
structure, the panels being bolted at the top and bottom 
to a horizontal strip of metal running along the front 
of the concrete barriers. The holes were drilled and 
tapped in the facing bars before the buses were made 
alive and were lined up vertically and horizontally with 
care to keep the spacing and alignment accurate. This 
construction made it unnecessary to cut the usual 
vertical holes into the concrete shelf back of the edge 
to support the switch mounting, and enabled rapid and 
satisfactory assembly of switches to be accomplished 
readily. 
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PROTECTION OF LARGE 
INDUSTRIAL SUBSTATION 


Arrangement of Relays Between Power-House Bus 
and Substation Bus Where Latter Carries 
20,000 Amp. at 220 Volts 


On account of the complication of a two-phase to 
three-phase transformation and because of the care 
exercised in properly protecting all apparatus and also 
owing to its large size, an industrial substation at Cedar 
Rapids, Iowa, is of more than usual interest. It is in 
the plant of the Quaker Oats Company and is served 
from the station of the Iowa Railway & Light Company. 

The distance between the power house and the sub- 
station is less than a mile, but the lines were neverthe- 
less placed underground to insure continuity of service. 
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PROTECTIVE RELAY SCHEME PROVIDED TO INSURE RELIABILITY 
OF SERVICE 


At the power-house end of these lines an inverse time- 
limit relay was installed on each 2300-volt, two-phase 
circuit, the station generators being wound for 2300 
volts, two-phase. Then at the substation just ahead of 
the 2300-volt, two-phase, 60-cycle receiving bus reverse- 
power relays were installed on each circuit. In the 
substation two banks of 1875 kva., 2300-volt, two-phase, 
to 240-volt, three-phase transformers were installed. 
This phase transformation was necessary because the 
mill was already equipped with three-phase motors. 
These transformer banks are protected by differential 
relays. The 220-voit, three-phase bus is notable for 
the size of copper employed in it. It is laid out as 2 
ring bus capable of carrying 20,000 amp. at 220 volts. 
The section consists of four bars of 8-in. by #-in. 
(20-cm. by 0.6-cm.) copper. 

The substation building measures 82 ft. (25 m.) long 
by 42 ft. (13 m.) wide and is two stories high. All 
transformers and high-tension gear are on the first 
floor, and the switchboard and low-tension gear are on 
the second floor. Electric service is supplied by lines 
coming directly from the central-station company’s 
main power house. The general wiring scheme is indi- 
eated in the one-line diagram whivh is published with 
this article. 
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SERVICE EXTENSION AGREEMENT 
WITH 60 PER CENT REBATE 


Little Rock Utility Makes Refunds to Customers on 
Different Bases According to Character 
of Service 


A new form of service extension agreement has been 
adopted by the Little Rock (Ark.) Railway & Electric 
Company. Under its terms the consumer finances the 
line and is reimbursed by the company, which rebates 
a stated portion of each lighting bill to the extent of 
60 per cent of the expenditure, 40 per cent being al- 
lowed to the company as a loss on account of war wast- 
age. The company agrees to make this refund to the 
consumer in a stated percentage of the amount of the 
consumer’s net payment to the company for electric 
service during the first twenty-four consecutive months 
after the connection is made. 

The amount of the refund is calculated and paid on 
Jan. 1 and July 1 of each year. On retail lighting this 
refund will be paid on the basis of 50 per cent of the 
monthly bills, on commercial power and lighting on 
the basis of 25 per cent of the monthly bills. On whole- 
sale power and wholesale lighting the rate will be fig- 
ured on 50 per cent of the capacity charge. This ar- 
rangement, the company states, has proved most ac- 
ceptable to the public and very little trouble has been 
experienced, for the matter was carefully explained to 
the consumer. 

Government work in Little Rock is continuing in 
spite of the signing of the armistice, and it is unoffi- 
cially reported that Camp Pike will continue to be used 
for some time to come. Work on the aviation ware- 
house has not been stopped and it is now about two- 
thirds complete, while everything is running full blast 
at the picric plant. 


INCREASING EFFICIENCY 
OF CENTRAL-STATION LABOR 


Wage Scale to Remain Where It Is While Methods 
Are Employed with the Object of Getting 
Better Efforts Out of Each Individual 


One Ohio plant manager has adopted what he be- 
lieves is a logical plan of increasing the efficiency of 
his power-plant labor that might apply equally well in 
many other parts of the system. As the labor supply 
becomes more plentiful in his community owing to de- 
mobilization he replaces the least efficient employee 
with a man of higher grade at the same pay that others 
are getting on similar work. Gradually this process is 
to be continued, each time replacing the least efficient 
one, until the general standard of the force has been 
raised to a satisfactory standard. Of course, the natural 
result of this process will be that as the general effi- 


ciency of the force increases the uselessness of some of 
the less efficient employees will become more and more 
apparent. So eventually it will be possible to get along 
with a smaller number of men, and the cost of operation 
can thus be reduced without reducing the wage scale. 
This manager believes in the soundness of this policy, 
particularly because the wage scale he is paying is none 
too high, he thinks, to attract the best operating labor 
in the community, and that he feels is what the central- 
station company should have. 

The war has forced managers now to pay wages that 
will attract the best workmen, whereas before central- 
station operating labor was generally poorly paid. But 
now that the higher wage scales, along with higher rates 
that made higher wages possible, are here, they should 
be maintained, he feels, in order that the company 
whose business it is to make power may be able to em- 
ploy the men in the community who know best how to 
do that sort of work. 


TO CLEAN UP EXISTING 
POWER-FACTOR CONDITIONS 


Attention to This Matter on Two New Installations 
Increases Plant Power Factor About 
10 per Cent. 


With a new power-factor clause in its rate schedules 
for retail power service, the Alliance (Ohio) Gas & 
Power Company is starting out to improve the power 
factor of its entire system. The first step in the cam- 
paign was made when synchronous motors were strongly 
recommended on two new installations which were being 
put in. The following rate clause assisted in showing 
the value of this recommendation: 

“The demands shall be taken as the total connected 
capacity of the motors or heating devices installed, or 
at the option of the customer shall be determined by 
taking the average of the three greatest observed five 
minutes’ integrated demands occurring during any 
thirty-day period as determined by a curve drawing or 
integrated wattmeter at a power factor averaging 80 
per cent. If the power factor is greater or less than 
80 per cent, the demand shall be taken as the average 
of the three greatest five-minute integrated demands as 
above determined multiplied by 80 and divided by the 
average of the simultaneous power-factor readings. The 
demand when so determined shall stand as the minimum 
billing demand for the period of the contract. The com- 
pany reserves the right to measure the demand at any 
time and to increase the billing demand to conform to 
such measurement.” 

When the two installations referred to above started 
the power factor at the power plant was noticed to have 
improved 10 per cent. 

The company’s old customers will be the next to be- 
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come educated on the matter of power factor. It is the 
plan that each power installation shall be studied care- 
fully to get the exact facts as to the power-factor con- 
ditions. The two-watt-hour-meter method will be em- 
ployed for this. Then the customer will be billed on 
the basis of his existing power factor. If this creates 
dissatisfaction, the customer will be told how he can 
improve his power-factor conditions and earn a better 
rating on his demand. 


HEATING LOAD OF FUTURE 
WILL EQUAL MOTOR LOAD 


Suggestion Is Made that Decline in Energy Output 
Due to Lessened Power Loads Can Be Entirely . 
Offset by Promoting Electric Heating 


“During the war the demand for conservation of ma- 
terials was secondary to only one other demand. That 
was the demand for production. It was realized in 
many cases that a saving could be made if the method of 
production could be altered. But, owing to the extreme 
urgency of the war demands, it was not permissible to 
do anything that would interfere in the least with pro- 
duction. Hence all such projects had to be deferred 
until a more opportune time. 

“Now that the war is over, attention is again being 
directed to these propositions, and the indications are 
that the time has arrived for the installation of labor- 
saving, energy-saving and material-saving devices on a 
seale heretofore unthought of. There is no single de- 
velopment which presents such possibilities for conser- 
vation of energy, labor and material as the development 
of electric industrial heating. It will, therefore, find 
a place in this program.” 

This outlook on the future of electric industrial heat- 
ing was taken by Wirt S. Scott of East Pittsburgh, Pa., 
before a recent meeting of the new-business men of the 
Ohio Electric Light Association. Mr. Scott continued: 

“The remarkable increase in the industrial electrical 
heating load, particularly that made possible by the low- 
temperature applications, has resulted in some of the 
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“Those who have had an opportunity to study the sit- 
uation within the past year are unanimous in their con- 
clusion that the central-station industrial heating load 
ultimately will equal the motor load. 

“All indications point to a very rapid increase in the 
amount of power used for electric heating. One large 
managing corporation operating over quite an exten- 
sive territory in this country has made an exhaustive 
survey of all power users, present and prospective, in 
its territory, of the present power consumption, motors 
and heat under present operating conditions, also on 
the basis of complete electrification. These reports show 
that the available heating load compared to the available 
motor load is three times as great. 

“It was only a few years ago that we spoke of light- 
ing plants, and correctly so. Why? Because the light- 
ing load at night was the main load and the motor load 
was an off-peak load; consequently the entire plant’s 
operation centered around the lighting load. Within a 
short period a complete reversal has taken place. The 
motor load is now the main load and the lighting load 
the off-peak load.” 





RESULTS OF DAYLIGHT 
SAVING AT AURORA, ILL. 


The Average Lighting Bill Was 26 Cents Less in the 
Summer Months of 1918 than in the 
Previous Year 


Comparative operating and income data for the sum- 
mer months of 1917 and 1918 taken from the books of 
the Western United Gas & Electric Company, Aurora, 
Ill., are given in the accompanying table. The data show 
that the average lighting customer’s bill was 26 cents 
per month less in the summer of 1918 than in the sum- 
mer of 1917. This is directly attributable to the day- 
light-saving movement. The amount of coal burned in 
the summer of 1918 was nearly 700 tons greater than 
in the same period of 1917, in spite of the fact that 
136,000 kw.-hr. more was generated in the 1917 than 
in the 1918 summer period. This, however, is probably 





RESULTS OF DAYLIGHT SAVING AT AURORA, ILL. 








Lighting— 
Kw.-Hr. Amount 
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DS 6s hin tan ss eA SiS MAS a wee AWS Aa w Oe a 163,535 12,246.65 

PE: kibdas nine SSSA aad bRORRRE ER owess 148,740 ll, 34. 90 
August............ PPP TTT CTT Tree ere 156,588 11,518.35 

er ee 179,485 13,014.54 
NN is ate Ss acto sihsacsensd dads BekE x 210,949 15,267.11 

I io oro 4 oy oicab soe eae eens tnosewe mime 1,027,731 $76,119.71 
Ree ds... t bin cals é teas a4 csenbandaeueane 171,455 $12,832.00 
NON: sd bk a aikin beaten enue SRN DAS Ree 152.112 11,684.14 

DME ons b chk waviads sat den seamed enous ews 143,390 10, 964.54 
PE os Lk ooh es Miahuewen Paks OESe ee 155,671 11,815.96 
NE 554.0 ssh umhnddnsindeiaes cknas 167,451 12, 809.17 
October. 182,845 14,155. 84 

kre prvdkiz ahs 2ea AGS ie RTR A ae 972,924 $74,261.65 


larger electrical manufacturers and central stations 
making surveys of the field in order that they may know 
in a general way the prospective business in sight, or 
the business that may reasonably be considered obtain- 
able, provided the necessary electrical equipment is 
available to supply the heat in the manner and at the 
temperature required. 
































Tons ——-~— Number Meters in Use 
— Power = Coal Lighting Average Power Avcrage 
Kw.-Hr. Amount Used Meters Bill Meters’ Bill 
284,951 $7,726. 36 1,783 4,463 $2.86 267 = $28.94 
291,649 7,912.97 1,628 4,473 2.74 266 29.75 
315,436 8,728.76 1,653 4,501 2.51 264 33.06 
309,393 7,955.02 1,660 4,549 2:29 260 20 60 
279,451 7,803.94 1,657 4,584 2.84 260 20.02 
280,702 7,996.13 1,978 4,595 3:38 274 29.18 
1,761,582 $48,123.18 10,359 Av. 4,528 $2.80 265 $30.25 
279,861 $8,126.47 1,790 4,777 $2.69 277 = $29.34 
269,712 7,929.40 1,748 4,809 2.43 274 28.94 
286,054 7,977.86 1,722 4,832 2.27 272 29. 33 
284,987 8,086.79 1,849 4,888 2.42 267 30.29 
276,450 7,781.75 1,912 4,977 2.57 271 28.71 
283,048 7,952.13 2,032 4,897 2.89 273 29.13 
1,680,112 $47,854. 40 11,053 Av. 4,864 $2.54 272 


due in large part to the inferior grade of fue. which the 
company was able to secure. That the company’s output 


for power purposes was less in 1918 than in 1917 is ex- 
plainable since the company did water pumping for the 
city of Aurora in 1917 but did not in 191%, the city in 
the interval having added to its pumping facilities and 
no longer needing the power. 
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Generators, Motors and Transformers 

Initial Current Rush of Transformers.—M. VIDMAR. 
—The high voltages and saturation of modern trans- 
formers lead to initial conditions that cause excessive 
current rushes to be produced when switching them on 
in an unloaded state. The danger is greatest in the 
case of transformers of small sizes. If the resistance 
R of the primary winding is neglected, it is shown that 
the density of lines B in the iron at time t after switch- 
ing on is given by B = B, + Bm [cos a — cos (a + 
wt) ] if B, is the remanent saturation, Bm the maximum 
saturation at normal running, and a the phase angle of 
the voltage when the switch closes. It will be seen that 
B, has an important effect on the transient densities 
reached and that the highest densities are obtained for 
the smallest values of a; that is, the smaller the volt- 
age at the moment of switching on. The most danger- 
ous conditions hold when a — 0, wt = x, and By = Bm. 
When these relations are satisfied we obtain B — 3Bn. 
The current at threefold saturation would, however, be 
so great that the limiting effect of the primary resis- 
tance (hitherto neglected) would have to be taken into 
account. From a consideration of the effect of this re- 
sistance it is concluded that in the most unfavorable 
case the initial maximum current rush can only exceed 
the normal current in the same ratio as the line voltage 
exceeds the voltage drop in the primary winding at 
normal load. Accordingly the initial current rush may 
be far higher than the short-circuit current. The limit- 
ing action of the primary resistance indicates that the 
distribution of the copper losses between the primary 
and secondary windings is not immaterial, and that ini- 
tial current rushes will be reduced by designing the 
transformers with an increasing proportion of the cop- 
per losses in the primary winding. As the size of trans- 
formers increases the flux increases with the square of 
the dimensions, the length of the magnetic path with the 
first power of the dimensions, and the resistance drop 
amounts to a decreasing percentage of the applied volt- 
age. Thus the greatest current rushes are to be expected 
with the largest sizes of transformers.—Science Ab- 
stracts, Section B, October, 1918. (Abstracted from 
Elektrot. u. Maschinenbau, June, 1918.) 


Transformer Oil.—W. S. FLIGHT. — Oils may be 
roughly divided into fixed oils and straight oils. The 
former give trouble through the formation of sludge. 
The latter are much more free from this defect. For 
use in transformers it is necessary to take into account 
viscosity and the gravity, dielectric strength and other 
properties. Examples are given of the variation of 
specific gravity and viscosity, and the methods of de- 
termining the latter are stated. Flash point is also 
another important property that must be stated. In 
specifying dielectric strength great care must be taken 
that the presence of moisture does not enter into the 





figure, and in practical use care must be taken that 
the oil does not take up moisture. The carrying out of 
dielectric strength tests is described, and the effect of 
dirt, air and circulation of the oil is considered. The 
author then discusses the formation of sludge and the 
practical methods of preventing it. Lastly minor tests 
are described, such as the iodine value, acidity, evapora- 
tion, sulphur, ete.—London Electrician, Nov. 29, 1918. 

Erecting a Large Vertical.Generator—N. L. REA.— 
The writer explains how some interesting problems 
were met in the erection of a waterwheel generator of 
which the revolving parts weighed 275 tons. The author 
discusses particularly plumbing the shaft, leveling the 
armature and assembling the field.—Power, Dec. 24, 
1918. 

Tests on a Joint in the Stator Windings of a 12.000- 
Kva. Generator.—The tests were carried out on a sample 
sweated joint from the stator windings of a 12,000-kva. 
generator, the object being to ascertain the reason why 
such joints have melted out. It was found that the 
resistance of the joint is actually only about 70 per 
cent of the resistance of an equivalent length of solid 
stator bar. The temperature coefficient of the joint as 
obtained from the direct-current resistance curve is 
0.00422.—London Electrician, Dec. 13, 1918. 


Lamps and Lighting 

Graphical Presentation of Light Distribution.—GER- 
HARDT.—Describes a method for showing graphically 
the total light flux from a lamp in the form of a curve 
giving an approximate representation of the polar dis- 
tribution. The flux within a cone of total apex angle a 
is 2 « Ja (1 — cosa) where Ja is the mean intensity over 
the cone. Now the area of a sector of a circle of apex 
angle n° is = R*,/180 where R is the radius of the 
circle. Hence if a polar diagram be drawn in which at 
an angle n given by n = 90 (1— cos a) the radius vector 


R is given by R — 2\/La, then the area of the polar 
diagram is proportional to the total flux from the lamp, 
and the diagram exhibits the polar distribution to the 
extent that a/90 approximates to (1 — cos a).—Science 
Abstracts, Section B, October, 1918. (Abstracted from 
Elektrot. u. Maschinenbau, August, 1918.) 


Generation, Transmission and Distribution 

Zatra Losses by Distortion of Current Flow in Con- 
ductors Carrying Alternating Current.—F. NIETHAM- 
MER.—The author determines the losses in parallel con- 
ductors in air carrying alternating currents, taking into 
account the increase of the losses caused by the distor- 
tion of the lines of current flow. The calculations are 
made for conductors of round and rectangular section 
and for various relative positions of the outgoing and 
return conductors. Cases are also considered for sub- 
divided circuits consisting of numbers of conductors 
carrying the current in parallel. The results are applied 
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to copper aud iron conductors.—Science Abstracts, Sec- 
tion B, October, 1918. (Abstracted from Elektrot. u. 
Maschinenbau, Jan. 28, 1917.) 


On the Division of Currents Between Transformer 
Coils When Coupled in Parallel—P. GIRAULT.—When 
a single-phase transformer has several secondary coils 
connected in parallel the currents in the coils are dif- 
ferent, those coils which are closer to the primary wind- 
ing having the larger current. The equations to de- 
termine the currents in these coils are given. Other 
equations deduced from them are found to be identical 
with the equations ordinarily given to find the skin 
effect in a conducting plane. The effect of this unequal 
division of the currents is to increase the 7’r losses of the 
transformer, and this loss increases the more the 
greater the number of the secondary coils. This prob- 
lem is of importance to electrometallurgists. The author 
indicates how to diminish'these losses by symmetrical 
grouping of the conductors.—Science Abstracts, Section 
B, October, 1918. (Abstracted from Comptes Rendus, 
July 28, 1918.) 


Steam Generating Equipment of Steel Plant.—Gor- 
DON Fox and F. E. GRENLEY.—In the new Mark plant of 
the Steel & Tube Company of America the coal and ash 
handling method, combination gas and coal furnaces, 
firing methods and individual stacks are some of the 
interesting features.—Power Plant Engineering, Dec. 
15, 1918. 


A Spanish Hydroelectric Undertaking.—It is of con- 
siderable interest to note the establishment of a hydro- 
electric plant in the coal-mining district to transmit 
energy more than 50 miles and still compete with steam- 
driven plants in the north of Spain. The company, 
“Saltos de Agua de Somiedo,” has just given out an 
account of the installation and starting up of its central 
station. The idea of the company is to regulate the 
flow of the rivers El Valle and Saliencia by means of 
dams and to obtain two waterfalls of 582 and 245 meters 
head respectively, giving approximately 20,000 hp. and 
driving six Pelton wheels of 3300 hp. each. Two of 
these generators are now in operation. The Asturian 
mountains give rapid falls, and rains are abundant. The 
water turbines are the Pelton wheel type and were 
constructed and supplied by Escher Wyss of Zurich. 
The electrical material in the station was supplied by 
the Spanish branch of the Brown-Boveri company. A 
minimum efficiency of 81 per cent was guaranteed for 
the waterwheel at full load, while the efficiency of the 
unity power factor generator for full load was guaran- 
teed to be 95.5 per cent and for the transformers at full 
load 98.4 per cent power factor—London Electrical Re- 
view, Nov. 29, 1918 

Calculation of the Propagation of Alternating Cur- 
rents Over Long Lines.—P. BOUCHEROF.—The usual 
methods of calculating the distribution of current and 
voltage along transmission lines involve the use of par- 
tial differential equations of the second order or imagi- 
nary quantities. The object of the present article is to 
demonstrate a method of avoiding the imaginary quan- 
tities and of simplifying the mathematics so that only 
an ordinary differential equation of the first order has 
to be solved with one variable, the distance. This is 
effected by using the principle of the conservation of 
the real and imaginary power.—Science Abstracts, Sec- 
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tion B, October, 1918. 
Rendus, July, 1918.) 

Controlling Efficiency of Combustion.—E. A. UEHL- 
ING.—The author states that as combustion is a chemical 
process it can be diagnosed and controlled properly only 
by means of chemical apparatus. Various forms of 
such apparatus are mentioned and their uses explained. 
—Power, Dec. 24, 1918. 

Power Possibilities in California.—F. H. FOWLER.— 
A comprehensive survey of power possibilities on the 
streams of California, indicating plainly where the 
maximum development has already been reached, the 
drawbacks of certain localities and the advantages of 
others.—Journal of Electricity, Nov. 1, 1918. 

Saving the Waste in Penstock Pipe Design.—B. F. 
JAKOBSEN.—-Economic proportioning of penstock pipes 
and of transmission lines is a matter of prime impor- 
tance in these days of saving the waste. Under the 
present conditions of national stress the problem passes 
beyond that of successful engineering attainment and 
becomes one of real service in the saving of essential 
materials.—Journal of Electricity, Nov. 1, 1918. 

Ideal Barometric Condenser Conditions.—G._ T. 
KEECH, JR.—The four important factors which de- 
termine ideal conditions for barometric condensers are 
stated by the author as follows: Topography of ground, 
water level, kind of water, installation and operating 


costs. These four items are then elaborated.—Power, 
Dec. 17, 1918. 


(Abstracted from Comptes 


Traction 

Railway Electrification to Save Fuel.—W. J: DAvis.— 
Some new figures on railway electrification which bring 
out the loss of fuel which results from the present 
method of making each engine a power plant in itself. 
Even with the most modern of steam equipment, the 
engine is very inefficient as compared with centralized 
power generation.—Journal of Electricity, Nov. 1, 1918. 

Electrification of Railways in Germany, Sweden and 
Norway.—P. POSCHENRIEDER.—Gives a brief survey, 
without details but with the leading features, of the 
present state of the electrification schemes in the coun- 
tries mentioned.—Science Abstracts, Section B, Octo- 
ber, 1918. (Abstracted from Elektrot. u. Maschinen- 
bau, March, 1918.) 

Efficient Operation with the Skip-Stop Service-—This 
article was prepared by the United States Fuel Admin- 
istration and calls attention to the fact that by reducing 
the actual number of stops which a car makes, by ac- 
celerating and braking at higher rates, and by shorten- 
ing the duration of stops, it is usually possible greatly 
to increase the schedule speed of cars. This increase in 
many cases might be sufficient to allow as good service 
to be given with five cars as was formerly possible with 
six. Curves are presented showing the relation of 
speed, energy consumption and stops per mile at two 
rates of acceleration and braking.—Electric Railway 
Journal, Dec. 14, 1918. 

Semi-Automatic Portable Substation—A short time 
ago the United Railways of St. Louis placed in service 
a 500-kw. rotary-converter substation housed in a steel 
car for use at various parts of the system to carry local 
overloads. The substation is described as semi-auto- 
matic in operation and illustrated by a wiring diagram. 
—Electric Railway Journal, Dec. 14, 1918. 
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Installations, Systems and Appliances 


A New Coke-Oven Installation—Waste gases are 
used in this installation to generate steam in Lancashire 
boilers at a working pressure of 150 Ib. per square inch 
(10,500 g. per sq.cm.). The boilers are equipped with 
fronts lined with 9-in. (22-cm.) firebrick, wherein the 
surplus gas is burned in Terbeck burners. Each boiler is 
furnished with a series-flow superheater of the “unit” 
type and the waste gases are passed through a Green’s 
economizer designed to reduce the temperature to 200 
deg. C. and the feed water to 265 deg. Fahr. (130 deg. 
C.). The electrical plant consists of a 500-kw. high- 
pressure steam turbo-alternator made by the British 
Thomson-Houston Company, and the electrical energy, 
which is three-phase, 50-cycle, is generated at a pres- 
sure of 3300 volts stepped down to 550 volts for use in 
driving the electric pumps, rams, compressors and va- 
rious motors in connection with the new washery and 
by-product plant. Arrangements have also been made 
so that the generator can be synchronized with other 
generators at the firm’s other colliery and by-product 
plant, about three miles away, feeding into a ring main 
for the supply of power to several adjacent collieries and 
pumping stations.—London Engineer, Nov. 22, 1918. 

Effect of Power Factor on Output of Rotary Con- 
verters with’ Reactance Control—R. G. JAKEMAN.— 
When installing rotary converters with reactance con- 
trol a leading current is often required to relieve the 
generators and cables. In this article it is shown, how- 
ever, that if a large leading current is specified the 
converter becomes unduly expensive-—London Elec- 
trician, Nov. 22, 1918. 


Electrophysics and Magnetism 


Electromagnetic Vectors—H. BATEMAN.—An elec- 
tromagnetic field is studied geometrically in relation to 
a moving observer and various vectors are located with 
the aid of the two cones which at each point limit the 
direction of the forces acting on the electric and mag- 
netic charges moving with velocities less than that of 
light. A critical discussion is given on the nature of 
the energy in an electromagnetic field and the nature of 
its flow. A theory is developed which indicates that 
there is a colossal amount of concealed energy in the 
field of a moving electron.—Physical Review, Decem- 
ber, 1918. 

Specific Heat of Platinum at High Temperatures.— 
WALTER P. WHITE.—The specific heat of platinum has 
been redetermined from 100 deg. to 1300 deg. with a pre- 
cision estimated to be better than 0.3 per mille and with 
very satisfactory agreement with the results of Gaede 
at 100 deg. and with those of Plato, Corbino, Magnus and 
Fabaro at higher temperatures. Most published results 
below 100 deg. appear to be 1 per cent or more too high. 
The atomic heat of platinum at constant volume is, from 
100 deg. up, above the value 5.96, as indicated by Dulong 
and Petit’s law and by the accepted kinetic theories of 
the solid state, and also increases regularly to 1300 deg. 
and probably beyond that.—Physical Review, December, 
1918. 

Arrangement for Obtaining a Unidirectional High- 
Tension Current from Three-Phase Current—O. M. 
CORBINO and G. C. TRABACCHI.—The object is to obtain 
an arrangement which will remove some of the limita- 
tions inevitable with the induction coil as at present em- 
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ployed. This it is proposed to do by a special grouping 
which enables a periodically interrupted three-phase cur- 
rent to be used and by arranging a “make” of the cur- 
rent at a suitable interval after each “break” so that the 
core is magnetized in the opposite sense to the preceding. 
The experiments described indicate that it is possible to 
make an apparatus of this type to suit the many dif- 
ferent circumstances that are met with in practice. Va- 
rious diagrams illustrating the grouping and connec- 
tions are given.—Science Abstracts, Section A, October, 
1918. (Abstracted from Nuovo Cimento, February, 
1918.) 


Units, Measurements and Instruments 


Prepayment Meters.—G. W. STUBBINGS.—The neces- 
sity for rugged and reliable construction is pointed out 
by the author since the prepayment meter may at times 
contain considerable sums of rnoney. It is also essential 
that the internal mechanism should be particularly re- 
liable since it is difficult to obtain payment of prepay- 
ment meter deficits after the energy has once been ob- 
tained by the customer. The meters of modern design 
offer little scope for the ingenuity of unscrupulous 
persons in obtaining light without the insertion of the 
appropriate coin. While it is impossible for any pre- 
payment meter to differentiate between metal disks of 
the correct size and weight and the required coin, the 
losses incurred by supply companies due to causes of 
this kind are quite negligible. Most troubles attending 
the use of prepayment meters are due to defects in pre- 
payment mechanisms, the type of mechanism in most 
common use at the present time being one in which the 
switch is closed by gearing in which the coin forms a 
temporary link.—London Electricity, Oct. 4, 1918. 

A Hot-Wire Vacuum Indicator with Multiplier— 
W. Tscuupy.—Description of an apparatus which can 
be used for measuring pressure in the bulbs of mercury 
converters, or as a resistance thermometer. The prin- 
ciple is that of the Kohlrausch bridge, one of the 
branches of the bridge being formed by an incandescent 
lamp of which the ohmic resistance of the filament 
varies when put in communication with the vacuum 
chamber. A battery of constant emf. and resistances of 
which the temperature coefficient is null and the most 
favorable value is 10 ohms or 100 ohms are employed. 
The sensitiveness of the apparatus is such that one di- 
vision on the galvanometric scale corresponds to a 
vacuum of 0.0001 mm. of mercury. The proper con- 
struction of the lamp is described, with directions for 
its use—-Revue Générale de l’Electricité, Sept. 21, 1918. 
(Abstracted from Elektrot. Zeits., June 13, 1918.) 


Miscellaneous 


Canada’s Heritage in the St. Lawrence River.— 
ARTHUR V. WHITE.—It is pointed out that treaties safe- 
guard the interests of both the United States and Can- 
ada where waters form the border line between the two 
countries. The author cites a case where an American 
company diverted water from the Niagara River with- 
out first getting permission of the international com- 
mission on the ground that the power was necessary for 
the prosecution of the war. The necessity of protecting 
Canadian interests in this matter is pointed out. The 
writer advocates the development of all water power 
under the control of the government.—Toronto Elec- 
trical News, Dec. 1, 1918. i. 
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Research in Progress or Completed 


When investigations which have been completed are, in the 
opinion of the editors, of wide enough interest to the field we 
serve, details thereof will be presented in other parts of this 
paper. Contemplated research or that which appears to have lim- 
ited appeal will be only briefly reported in this section, but 
details may be had by communicating with the investigator or 
institution named in the report. Readers are referred to the de- 
partmert “Technical Theory and Practice’ for investigations 
reported in other journals. The news and engineering sections 
should also be followed for research reported before technical 
societies. ] 


CONDUCTIVITY, THERMAL, OF VARIOUS MATERIALS. 

The thermal conductivity of various materials used in certain 
manufacturing processes was determined by measuring di- 
rectly the amount of heat that passed through a thickness of 
material between two equi-temperature surfaces and the tem- 
perature drop through the sample. <A soapstone electric heater 
was used for the source of heat, while the cool surface was 
furnished by a reservoir with circulating water. The tempera- 
ture drop was measured by means of small copper-constantan 
couples. Among the materials tested were hard rubber, fiber, 
different kinds of wood, plate glass, soapstone, sheet steel, 
graphite (solid and powdered), lamp black, etc. One fact that 
was noticed in particular was the large increase in the trans- 
verse conductivity of a pack of iron sheets when the individual 
sheets are painted with asphalt.—T7. S. Taylor, Pittsburgh, Pa. 

CONDUITS, THERMAL CONDUCTIVITY OF. 

It is a well-known fact that the insulation in high-voltage 
cables remains good only up to a certain temperature, after 
which the lexkage through the insulation becomes such as 
still further to heat the insulation and cause its ultimate break- 
down. It was therefore thought that if one kind of conduit 
radiated heat more rapidly than another it would be best to 

- use the type which possessed the best heat-radiating qualities. 
At the writer’s suggestion, W. S. Wilder has made some tests 
at the University of Wisconsin, and the results seem to in- 
dicate that vitrified clay dissipates heat at a rate of about 10 
per cent faster than fiber. There may, therefore, be some real 
advantage in the use of vitrified-clay conduit instead of fiber 
conduit for transmission cables, because with a given size of 
cable a heavier load may be carried on it than would be pos- 
sible if fiber ducts were used.—G. G. Post, Milwaukee (Wis.) 
Electric Railway & Light Company. 

INSTRUMENTS, INDICATING—DETERMINATENESS OF 
HYSTERESIS. 

Experiments have been performed to determine whether or 
not hysteresis determinations on non-integrating instruments 
are reproducible within themselves. The data obtained indi- 
cate that such determinations are reproducible to a high order 
of precision, and it becomes possible to extend the definite utili- 
zation of such determinations in testing and calibration, with 
a noteworthy improvement in the precision of results of actual 
use of instruments. Certain fundamental laws respecting in- 
strumental hysteresis and the relation of that hysteresis to the 
use and testing of instruments have been derived and set down, 
and it has been shown that a remarkable improvement in the 
reliability of instrument observations is attainable by the simple 
expedient of operating the instrument only through definite 
cycles subsequent to suitable regularization. The results will 
be published by the Washington Academy of Sciences.—Fred- 
erick J. Schlink, Bureau of Standards, Washington, D. C. 

LAMPS, MERCURY-VAPOR, QUARTZ TYPE; DECREASE IN 
RADIATION WITH USAGE. 

The object of the investigation was (1) to devise methods of 
determining quantitatively the decrease in intensity of emis- 
sion with usage and (2) to make preliminary measurements 
on radiant-power life tests of quartz mercury-vapor lamps. The 
measurements of the radiations from these lamps were made by 
means of a thermopile, in front of which was placed a 1-cm. 
cell of water to absorb the infra-red rays of long wave lengths 
emitted by the electrodes. The variation in intensity of the 
ultra-violet rays was determined by observing the variation 
in transmission of a yellow Noviol glass with usage of the 
lamp. It was found that the intensity of the total radiation 
as well as the ultra-violet component decreased to about one- 
half to one-third of its initial value in the course of 1000 to 
1500 hours. During the first 500 hours of usage no marked 
difference was observed in the percentage of ultra-violet emit- 
ted by two commercial types of lamps. Data have been ob- 
tained (1) on the variation of the total radiation emitted by 
quartz mercury-vapor lamps with variation in energy input. 
(2) on the variation of the intensity of the irradiation parallel 


with the axis of the lamps, and (3) on the variation of the 


intensity of the total radiation with distance from the lamps. 
Comparative data have been brought together on the ultra- 
violet component in the radiations from the sun, from quartz 
mercury-vapor lamps, and also from a carbon-are lamp which 
is used in dye-fading tests.—W. W. Coblentz, M. B. Long, A. 
Kahler. Bureau of Standards, Washington, D. C. 
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MATERIALS, SELF-LUMINOUS. 

For war purposes a brief statement has been prepared of 
those properties of self-luminous materials and of those prin- 
ciples of vision which should be known by all concerned with 
the drawing of specifications for the illuminating of articles by 
means of self-luminous material. This information will later 
be published by the National Advisory Committee of Aéro- 
nautics. A limited mimeographed edition was issued Aug. 10, 
1918, under the title “Notes and Recommendations Regarding 
Specifications for the Illuminating of Articles by Means of 
Self-Luminous Materials Containing Radioactive Excitants.”— 
N. E. Dorsey, Bureau of Standards, Washington, D. C ‘ 


SAFETY CODES, INDUSTRIAL. 


Extensive work is being done on the formulation of standard 
safety codes for various industries. For this purpose informa- 
tion is being collected and arranged, tests are performed where 
necessary, and the existing codes are studied with the view to 
their unification. The work includes safety of elevators, head and 
eye protection, power-transmission machinery and apparatus, 
explosives, etc. A number of conferences and public hearings 
will be held to which interested parties will be invited, such as 
representatives of the various industries concerned, federal 
bureaus, state industrial accident commissions, some _ public 
service commissions, state authorities which make rating laws 
for casualty insurance, municipal authorities, technical and 
engineering societies, manufacturers’ associations, employees’ 
representatives, casualty insurance companies, etc. The work 
is being conducted in connection with the Working Conditions 
Service of the Department of Labor. The work of this depart- 
ment comprises industrial health, labor administration and in- 
dustrial safety.—M. G. Lloyd, Bureau of Standards, Washing- 
ton, D. C. 


X-RAY WORK, PROTECTIVE MATERIALS FOR. 


Attention is called to the necessity for testing all material 
that is to be used for X-ray protection. Some of the lead 
substitutes that are offered to the public for such use are prac- 
tically worthless. The values of the lead equivalent of typical 
commercial materials have been determined.—N. E. Dorsey, 
Bureau of Standards, Washington, D. C. 


Suggestions for Research 


ALTERNATOR, HIGH-FREQUENCY, HIGH-POWER. 


A high-frequency, high-power induction-type electric furnace 
has been successfully developed and would become of extensive 
use in electrometallurgy if a suitable source of power were 
available. High frequency is desired in order to do away with 
the iron core between the existing coil and the heated metal, 
which serves as the secondary of a transformer. Moreover, 
power-factor correction, which is essential with this type of 
furnace, can be readily accomplished by means of condensers, 
provided that the frequency is high enough. An efficient al- 
ternator is needed of 500 kw. to 1000 kw. rating at 12,000 
cycles to 20,000 cycles per second, one of reasonable weight 
and price.—Editorial Suggestion. 


FIELD DISTRIBUTION, ELECTROSTATIC OR MAGNETIC. 


WITH TWO MEDIA. 

The following problem has recently arisen in connection with 
the discussion of some A. I. E. E. papers on electrostatic fields 
and insulators, Let a field of force be established between 
two electrodes of some arbitrary given shape in a homogeneous 
dielectric. Consider the space occupied by a tube of force of 
finite transverse dimensions, limited by a lateral surface and 
by parts of the electrodes; fill this space with a dielectric of 
different, say higher, permittivity. The question to determine is 
whether or not the field distribution is thereby affected, so that 
some outside lines of force will enter the new dielectric on a 
part of their length and then emerge again. If such be the 
case, then the former lateral surface is no more an envelope 
for lines of force, and the field distribution must be determined 
anew. In the design of some recent insulators the assumption 
seems to have been made that the substitution of porcelain for 
the air in part of the field would not affect the dielectric flux 
distribution in the remaining air, provided that the porcelain 
surfaces are shaped along former lines of force. If this be so, 
then local stresses and ionization can be reduced and the flash- 
over point considerably raised. While the practical improve- 
ment achieved seems to be quite notable, the theoretical basis 
for it is still in doubt and requires a proof as to its validity, 
exact or approximate. 


LIGHTNING ARRESTERS—THE USE OF CONDENSERS TO 


ELIMINATE SURGES. 


_It has been the practice in certain sections of Europe, espe- 
cially in Switzerland, to use comparatively large electrostatic 
condensers connected between the line wires of a high-tension 
transmission line and ground to carry high-frequency, high- 
potential surges and electric discharges to earth. A condenser 
will carry current in proportion to the frequency of the im- 
pressed potential, and line surges are in general of the nature 
of high-frequency discharges to earth. It should therefore 
appear that the use of condensers would be of material value 
and would afford considerable protection—V. L. Hollister, 
University of Nebraska, Lincoln. [While such condensers may 
be too expensive in the present state of the art for universal 
use, experiments on a small scale are recommended to deter- 
mine their effectiveness for the purpose. - The recently devel- 
oped oxide-film arrester (A. I. E. E., 1918) may also contribute 
to the solution of the problem, although the practical experi- 
ence with it at the present writing has been only limited. The 
great advantage of a condenser is that it has no spark gap 
in series with it and is therefore instantly active with high- 
frequency oscillations.—Editor.] 


SEPARATOR, MAGNETIC. 


There is need for powerful magnets or groups of magnets 
and corresponding auxiliary apparatus adapted to extract mag- 
netic bodies from broken stone or metallic ores which are being 
mechanically transported for feeding large crushers. Small 
bodies of iron, such as drills, hammer heads, railway spikes, 
large bolts and nuts, etc., are liable to cause a serious break 
in almost any type of crusher, and large numbers of such iron 
bolts get mixed with stone dug by steam shovels and carried 
on belt conveyors. The separation of such objects on a large 
scale has proved a very difficult problem, but one very im- 
portant. Magnetic separators now on the market are intended 
for a different type of work and cannot satisfactorily perform 
this duty.—Percy H. Thomas, New York City. 
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PLANS FOR AFTER-THE-WAR 
ACTIVITIES OF THE N.E. L.A. 


Announcement of Membership of Committees to Be 
Made Soon—Arrangements Under Consider- 
ation for Annual Convention in June 


Plans for a renewal of the ‘activities of the National 
Electric Light Association through committees and 
sections, as in the times before the war, are well under 
way. It is expected that announcement will be made 
soon of the membership of committees. The titles of the 
committees will be the same as in other years. 
Arrangements of a general character are also under 
consideration by the association general officers for an 
annual convention to be held in June. It will be like 
the conventions before the war. 


CONSIDER WAR RULING ON 
EXTENSIONS IN ILLINOIS 


Hearing by Illinois Commission on Rescinding of 
Temporary Order—Companies Express Willing- 
ness to Meet Views of the Commission 


The Illinois Public Utilities Commission held a hear- 
ing in Chicago on Jan. 14, when the electric and gas 
utilities of the state were called upon to show cause 
why the commission should not rescind its temporary 
war ruling which required customers to finance exten- 
sions. The utility representatives asked the commission 
to bear in mind that the signing of the armistice had 
not made it any easier for them to get money ror had 
it affected appreciably the high war-time costs of mate- 
rial and labor. Notwithstanding those conditions, how- 
ever, the utilities were almost unanimous in expressing 
their willingness to codperate with the commission and 
go back to the pre-war free extension rules if the com- 
mission thought best to do so. 

The companies explained unofficially that their willing- 
ness to do this was based mainly on optimism. On a 
basis of the costs entering into service extensions the 
utilities believe they are as justly entitled to ask their 
customers to finance extensions now as they were when 
the service rules were rescinded. The war is over now, 
however, and the Illinois utilities showed willingness to 
“take a chance” on the future. 

One company said that prospective customers requir- 
ing extensions in its territory had been holding off 
on account of the cost. If free extensions were reintro- 
duced, the company would have to ask the commission 
to allow it time to connect up all that apply for service. 
If prices drop, all will be well, but if not the commis- 
sion will be appealed to for relief. 

One of the utilities’ representatives pointed out that 
the rates in the state are based on 1916 cost of con- 





struction and that the rules governing extensions were 
also promulgated under conditions as they existed at 
that time. He asked the commission, therefore, to de- 
termine the average cost of free extensions in 1916 
and to limit the value of each free extension made now 
to an amount equal to that required by an extension 
made in 1916. He also suggested that the commis- 
sion put free extensions on a dollars and cents basis 
instead of a basis of so many poles or feet of wire. 
Then as long as the base rates for service remain the 
same customers should pay all expense of an exten- 
sion in excess of the 1916 cost. 
The commission will take up the matter later. 


SAFETY CODE CONFERENCE 
AT BUREAU OF STANDARDS 


Plans to Co-ordinate Safety Codes with a View to 
National Uniformity Discussed at Meeting 
in Washington This Week 


At a meeting of representatives of public service 
commissions and others at the Bureau of Standards, 
Washington, on Wednesday of this week, the question 
of industrial safety was considered. Dr. S. W. Strat- 
ton, Director of the Bureau of Standards, presided. 
Plans to codrdinate safety codes were discussed with a 
view to bringing about national uniformity. 

There were present representatives of the state com- 
missions, engineering societies, utilities associations, 
federal bureaus, insurance organizations, both fire and 
casualty, and others. Among those who spoke were 
W. H. Cameron of the National Safety Council; Prof. 
C. A. Adams, president American Institute of Electrical 
Engineers; Albert W. Whitman of the Whitman Com- 
pensation Bureau, and John R. Brownell of the California 
Industrial Accident Commission. The result of the 
conference will be made public later. 


Outlook for New England Coal Supply 


James J. Storrow of Boston, Mass., federal fuel ad- 
ministrator for New England, has recently announced 
that both the hard-coal and soft-coal situations are now 
satisfactory and that he has requested Dr. Harry A. 
Garfield, United States Fuel Administrator, to relieve 
him of his duties. The soft-coal situation has been 
satisfactory as regards supply for several weeks. 

From April 1, 1918, to Dec. 1, 1918, New England 
received 20,187,670 tons of soft coal as compared with 
16,469,866 tons during the corresponding period of 
1917. Mr. Storrow stated that the conservation policy 
in effect in New England has saved at least 1,000,000 
tons of coal this year, and in addition a large increase 
has been brought about in the steam sizes of anthracite. 


139 





140 


ELECTRICAL WORLD 





VoL. 73, No. 5 


Electric Power Club Talks on Reconstruction 


Price Reactions Not Expected, as Cost Depends Largely on Wages and Living Expense Is Still 
High—Contact with Government and Foreign Trade Opportunities—An 
Era of Expansion Before the Industry 


turers of motors, generators, transformers and 

electrical apparatus, met in Cleveland, Ohio, on 
Monday, Tuesday and Wednesday of this week to con- 
sider the problems of reconstruction facing the electrical 
manufacturing industry. Three facts affecting the 
present situation of the industry were prominently 
brought out in the various sessions. 

First, electrical machinery has not advanced in 
price level during the war in the same ratio as costs 
of labor or cost of living. The electrical industry has 
not profiteered so that any price reactions from war 
levels will not be acute or rapid. 

Second, there are few lines of industry in which the 
cost of labor forms relatively so large a part of total 
costs. The price reactions must therefore turn largely 
on what happens in the field of labor readjustment. 
It was the consensus of opinion that no immediate sharp 
changes in labor costs are likely to occur, but that, 
on the contrary, wage reductions may not be expected 
until actual reductions in the present cost of living be- 
come effective. 

Third, that it would be a serious mistake for the 
electrical industry to lower the price level of its product 
by lowering the standard of design and performance. 

Emphasis was placed on the international fame of 
American electrical equipment for reliability and effi- 
cient performance, and manufacturers were urged not 
to jeopardize this reputation by impairment of design 
and quality even though pressure for price reduction 
at this time might create a temptation to do so. 


Te: Electric Power Club, made up of manufac- 


RAPID RETURN TO NORMAL CONDITIONS PROBABLE 


From what could be gathered at the meeting there 
is every probability of the electrical industry being 
one of the first to return rapidly to a peace footing 
of normal activity since the absence of radical price 
inflation during the war has been such as to breed 
confidence on the part of the public and lead to the 
immediate resumption of peace-time buying on a con- 
siderable scale. 

The features of the general meeting on Tuesday were 
the presidential address by C. L. Collens, 2d, and the 
addresses of Walter Robbins on the industries’ new 
contact with government and Gilbert H. Montague on 
codperation with the government. These addresses 
were followed by a general discussion on readjustment 
problems. 

In the afternoon the possibilities of foreign trade 
were outlined in two papers, one by Gilbert H. Monta- 
gue on combinations under the Webb-Pomerene bill, 
and the other by Philip S. Smith of the Bureau of 
Foreign and Domestic Commerce on the opportunities 
for the export of motors to foreign lands. W. M. 
Strachen of the Bureau of Foreign and Domestic Com- 
merce also spoke of the work which that bureau had 
under contemplation in Spain, Italy and Africa. The 
question of tariff legislation and the necessity for its 


consideration by electrical manufacturers was touched 
on by S. L. Nicholson of the Westinghouse Electric 
& Manufacturing Company. 

At the session of the club held Tuesday evening L 
W. Lyons of the Westinghouse Electric & Manufacturing 
Company read a paper on terms of payment, and Hugh 
A. Brown of the Burke Electric Company presented a 
paper on simplified contract forms. : 

Wednesday’s sessions were devoted very largely to 
questions of standardization. The committee report and 
general discussions on this subject were preceded by a 
very excellent and idealistic paper on uniform motor de- 
sign by James Burke of the Burke Electric Company. Dr. 
Agnew of the Bureau of Standards voiced the apprecia- 
tion of the government for the work of the war service 
committees of the electrical industry in bringing in 
conformity with good commercial practice the work of 
the War Department. 


THE INDUSTRIES AND THE GOVERNMENT 


In speaking of industries’ new contact with the 
government, Walter Robbins contrasted the isolation 
of the Department of Commerce from industry com- 
pared with the close codperation enjoyed by the War 
Industries Board. It developed from this work that 
there were possibilities of codperation between industry 
and the government and that this point of contact is 
now centralized in the Department of Commerce. This 
work is in a formative stage, but the possibilities which 
such an arrangement with the government present 
for continued conservation and standardization of 
equipment and for uniformity in cost systems and 
selling methods are admittedly of great advantage to 
electrical manufacturers. It was pointed out that com- 
mercial rather than technical standardization is needed 
at the present time. 

The very excellent work of the Electric Power Club, 
particularly in connection with the war, was summarized 
by C. L. Collens, 2d, in his presidential address, and 
since most of this work fell to the lot of Mr. Collens a 
vote of appreciation was extended to him for the per- 
sonal and business sacrifices which he made for the 
club as well as for the electrical industry in that con- 
nection. 

Mr. Collens spoke of the changes confronting the 
industry since the signing of the armistice and pleaded 
for the elimination of wasteful practices. Unrestricted 
competition, he said, tends to develop uneconomical 
conditions as to the character and multiplicity of the 
products manufactured, and the electrical industry 
should promptly eliminate all such sizes, types, finishes, 
styles, attachments, etc., as do not render an actual 
needed additional service or which are unnecessarily 
wasteful of capital, labor and material. The practica- 
bility and desirability of codperation between business 
and government, he said, was conclusively demonstrated 
under emergency conditions in the relations which ex- 
isted between organized industry and the War Indus 
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tries Board, and while restrictive regulation of the 
character enforced during the war is no longer neces- 
sary, organized industry should foster and develop 
normal codperative relations between itself and the 
government, thus exercising a constructive attitude 
toward legislation and approaching such problems as 
wasteful destructive competition, uneconomical stand- 
ards and commercial abuses. The point of contact 
which the electrical industry has through Walter Rob- 
bins and the Department of Commerce and through that 
agency with the Federal Trade Commission offers many 
practical possibilities. 


POSSIBILITIES OF EXPORT SITUATION 


Mr. Collens directed attention to the heavy inven- 
tories of materials purchased at war prices for the 
purpose of placing each manufacturer in a position to 
render greater service to the government in winning 
the war and to the necessity of gradually liquidating 
these inventories without loss to the manufacturer. He 
also drew attention to the great possibilities in the ex- 
port situation and said that American manufacturers 
should codperatively as weil as individually create a 
demand for high-grade American-made electrical ap- 
paratus in the markets of the world. In order to win 
these markets, however, he said, there must be increased 
efficiency and closer coéperation on the part of labor, 
climination of wasteful methods, a higher degree of 
standardization and conservation and greater specializa- 
tion of product. 

Gilbert H. Montague told of the work of the Federal 
Trade Commission and outlined various phases of unfair 
competition which have developed. It was brought out 
that most of the complaints made to the Federal Trade 
Commission come from individuals and disgruntled com- 
petitors rather than from trade associations and that 
the Federal Trade Commission has been more success- 
ful in bringing about correction of abuses and its 
decisions have been more uniformly accepted than have 
been the decisions of United States courts. 

In considering the problems of readjustment, the 
questions of inventory, labor, inflation and quality of 
goods were discussed at some length. There was a very 
evident inclination on the part of all manufacturers 
to deal very fairly with labor and to hold up wages until 
the cost of living goes down. It was pointed out that 
coupled with the demand of labor for adequate com- 
pensation is the opportunity for self-expression, and it 
was recommended that all trade associations give serious 
consideration to the labor problem and evolve a plan 
whereby self-expression will be guaranteed to the la- 
borer. Most manufacturers have a conviction that an 
era of expansion never before equaled confronts the 
electrical industry. It was said that people are begin- 
ning to realize and appreciate the dominant power of 
electricity and that there is a general recognition of the 
tact that the industry as a whole was not guilty of 
profiteering during the war. The manufacturers were 
a unit on the proposition that there must be no labor 
troubles in the electrical industry and that there is 
room for a higher quality of salesmanship. 


FOREIGN TRADE COMBINATIONS 


All the various combinations for foreign trade pos- 
sible under the Webb-Pomerene bill were explained at 
length by Gilbert H. Montague of New York. He 
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showed how various individual concerns might form an 
export association, which association might act as 
broker or agent or purchase outright from the indi- 
vidual concerns. Such an association might also sell 
through commission houses which in turn possess 
Lranch offices or selling facilities in foreign countries. 
Individual concerns might also form subsidiaries to 
look after foreign trade or have an informal agree- 
ment between themselves as to prices, territory and 
distribution of product in foreign markets. 

Philip S. Smith told of the differences in frequency 
and voltages employed in various countries, the char- 
acter and extent of German, English and Japanese com- 
petition, the tariff preferences in force in some coun- 
tries and the classes of industries existing in various 
countries which use electricity. 

On the recommendation of S. L. Nicholson, who heads 
the committee of the Electric Power Club making a 
study of tariff, the club will secure the services of an 
expert adviser on tariffs and canvass its membership 
en the labor, material and load content represented in 
apparatus manufactured. 

The advantages of uniform motor design were very 
strikingly set forth by James Burke of Erie, Pa., who 
presented all the points of difference found in motor 
design, wire bolts, feet, etc., and how this lack of 
uniformity and interchangeability affects large users 
of motors and particularly how differences in design ~ 
militate against rapid and reasonable repairs. Mr. 
Burke enumerated all the advantages which various 
engineers claim for the individual designs and outlined 
the immense possibilities of gain to the manufacturer 
and user inherent in a standard motor. That the 
scheme outlined by him was not entirely visionary was 
evidenced from the discussion of numerous designers of 
motors, who showed that standardization along very 
many lines was already under way and near the point 
of completion. 


STANDARDIZATION OF RAW MATERIALS 


A. H. Moore of the General Electric Company spoke 
on the standardization of raw materials and the advan- 
tages which accrue to a company using standard mate- 
rials in design. 

The committee on fractionai-horsepower direct-current 
motors recommended the adoption of a 32-volt frac- 
tional-horsepower direct-current motor in connection 
with low-voltage farm-lighting work. It also recom- 
mended the elimination of the 4-hp. size of direct- 
current and alternating-current motors of all voltages, 
speeds and frequencies. An effort was also made to 
standardize on compound-wound motors from 4-hp. to 
3-hp. inclusive, and on shunt-wound motors below 
4-hp. The committee has also under consideration the 
standardization of motor terminals and pulleys and the 
question of 50-deg. ratings. 

Other reports were made by the large power motor 
committee for direct-current, polyphase and single- 
phase motors. These indicated a move td restrict the 
list of ratings to the number really needed by the 
industry in the interest of economy to the manufacturer 
and showed a purpose to standardize shaft extensions 
and pulley dimensions. Certain changes in the standard 
test for three-phase distribution transformers were 
recommended by the transformer committee. 
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MASSACHUSETTS COMMISSION 
FIGHTS NEW TELEPHONE RATES 


Public Service Commission Finds that Order of Federal 
Authorities Provides for a Substantial 
Increase Instead of a Decrease 


A battle royal was staged at Boston, Mass., for Jan. 
17 between the Massachusetts Public Service Commis- 
sion and the federal government over the telephone 
toll-rate schedule issued in accordance with Postmaster- 
General Burleson’s Telephone and Telegraph Bulletin 
No. 22, Order No. 2945, effective Jan. 21, 1919. On 
Dec. 21, 1918, the New England Telephone & Telegraph 
Company filed with the commission a basic toll-rate 
schedule issued in accordance with the above bulletin. 
The impression has gone abroad through the country 
that the schedule represented a rate revision downward, 
but upon analyzing its application in Massachusetts as 
exemplified in the New England company’s tariff the 
commission finds that in reality it provides for a sub- 
stantial advance in charges, and cannot permit the new 
rates unchallenged to go into effect. In a letter to 
Postmaster-General Burleson dated Jan. 9 Chairman F. 
J. Macleod said in part: 

This schedule provides for so large and so general an 
increase in charges within Massachusetts that the com- 
mission has felt that it ought not to permit the new rates 
to go into effect, with its approval, until cause has been 
shown. Fer this reason it has set the matter down for 
public hearing on Friday, Jan. 17, 1919, at 10:30 a.m., the 
hearing to be held at the office of the commission at No. 1 
Beacon Street, Boston, in order that an opportunity may 
bé@ given to representatives of the company or to your own 
representatives to explain the reasons for the change. We 
have been reluctant to take this step, for the commission 
has been desirous of helping you in the successful admin- 
istration of the teisphone properties in every way that it 
could. The increases proposed, however, are very substan- 
tial, and it has not seemed to the commission that it could, 
in good faith with the people of Massachusetts, give its 
sanction to the new schedule until it has been shown just 
and reasonable. 

The new rates were scheduled to go into effect Jan. 
21, and although they were advertised throughout the 
nation as a “slashing of toll rates” and it was averred 
that they represented a tremendous decrease in such 
rates throughout the country, it now appears that, so 
far as Massachusetts and the other New England States 
are concerned, they represent a sweeping increase over 
existing charges. Present night rates are abolished, 
station-to-station charges are imposed which increase 
the burden of toll business and add to the expense of 
the patrons, the cost of bringing parties to pay stations 
is increased, and a complexity in traffic charges is 
introduced which threatens the quality of the service. 
William H. O’Brien, chief of the telephone and telegraph 
bureau of the commission, informed a representative of 
the KLECTRICAL WoRLD a few days ago that the issue 
involved is the most impcrtant which has arisen since 
the Massachusetts commission was established. He 
characterized the new schedule as “frightfully compli- 
cated as compared with the present single-track system.” 

Public sentiment is greatly aroused, and to the hearing 
of Jan. 17 representatives of the governments of all 
the principal municipalities of the state were specially 
invited. The commission is prepared to carry the issue 
to the highest court if necessary. 
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GOVERNOR OF MASSACHUSETTS 
ON CENTRAL POWER STATIONS 


In His Inaugural Address Governor Coolidge Indorses 
Central Stations at Tidewater and Inland 
Water-Power Development 


In his inaugural address at Boston on Jan. 2, Gov. 
Calvin Coolidge of Massachusetts emphasized the pro- 
duction of mobile mechanical power as one of the chief 
means of lessening the burdens of man and increasing 
his material blessings. 

“There can be no doubt,” said the Governor, “of the 
great benefits derived from the development of electric 
power from coal and water. Central power stations at 
tidewater and inland water-power development should 
be stimulated and encouraged. On the increase of such 
power will depend the place we shall hold in future 
civilization.” 





GEN. GUY E. TRIPP IS GOING 
TO PAY VISIT TO ENGLAND 


Chairman of Board and Other Officials of Westing- 
house Company Plan Enlargement of Export 
Business—Condition of the Company 


7 Gen. Guy E. Tripp, chairman of the board of direc- 
tors of the Westinghouse Electric & Manufacturing 
Company, will sail for England on Jan. 29. He will be 
accompanied by several officials of the company. ~The 
object of the trip is to further plans for enlarging the 
export business of the company. It is expected that 
the party will be away about six weeks. The company 
now has as one of its subsidiaries the Westinghouse 
Electric Export Company, formed several years ago to 
take over the direction of the export business of the 
Westinghouse concern. 

Unfilled orders of the Westinghouse Electric & Manu- 
facturing Company as of Jan. 1, 1919, amounted to over 
$95,000,000. exclusive of approximately $3,500,000 mu- 
nitions orders. This fact was stated by General Tripp 
in a letter to Kuhn, Loeb & Company in connection with 
the issue of $15,000,000 one-year 6 per cent notes to 
retire a like number of notes due on Feb. 1. The new 
notes are being offered to holders in exchange for the 
maturing issue. Chairman Tripp says of the company’s 
business: 


At the close of business Nov. 30, 1918, its current assets 
as they will be defined in the indenture amounted to over 
$110,000,000, while its current liabilities as so defined 
amounted to less than $41,000,000, which the present issue 
of notes will not increase, as the proceeds thereof will be 
applied to the payment of outstanding notes. The funded 
debt .of the company, consisting almost entirely of the 
Westinghouse Machine Company first and refunding mort- 
gage bonds, due 1940, amounts to about $6,570,000, and 
its capital stock, now paying 7 per cent dividend per annum, 
amounts to $74,812,650 par value. 

The net income of the company for the period of eight 
months ended Nov. 30, 1918, of the current fiscal year 
after the payment of capital stock taxes and all state and 
municipal taxes, and applicable to the payment of interest, 
was $19,018,030.64, and the interest charges for the samc 
period amounted to only $1,567,679.59, leaving a balance of 
earnings for the period of $17,450,351.05 applicable to 
federal income and excess-profits taxes and dividends. 
Reserves of $8,000,000 have been made out of these earn- 
ings to provide for such federal taxes for said eight months’ 
period. 
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CENTRAL STATION AND THE 
CONTRACTOR IN MASSACHUSETTS 


Merchandising Policies Discussed at Massachusetts 
Contractors’ Meeting—E. R. Davenport Points 
Out Value of Joint Electrical Conventions 


Merchandising policies with special reference to re- 
lations between central stations, :.anufacturers and con- 
tractors formed the chief topic of discussion at the an- 
nual meeting of the Electrical Contractors’ Association 
of Massachusetts at Worcester Jan. 9. A. B. Hixon of 
Boston presided, and the speakers included E. R. Daven- 
port, sales manager of the Narragansett Electric Light- 
ing Company, Providence, R. I.; W. L. Goodwin, author 
of the “Goodwin plan,” New York; J. M. Wakeman, 
general manager of the Society for Electrical Develop- 
ment, New York, and Samuel A. Chase, Westinghouse 
Electric & Manufacturing Company, New York. Repre- 
sentatives of central stations from Boston, Worcester, 
Fitchburg and other New England points, together with 
representatives of electrical manufacturers and jobbers, 
brought the registration to nearly 100, and the con- 
vention marked a distinct advance in the attendance and 
interest shown by the various branches of the industry 
represented. 


ADVOCATES READJUSTMENTS IN TRADE RELATIONS 


In opening his address, Mr. Davenport expressed his 
pleasure at the diversified attendance and touched upon 
the value of joint electrical conventions in which the 
various branches of the industry can meet under a 
single roof and by parallel and general sessions work 
out many problems of a perplexing character. Turning 
to these problems, the speaker said that the present 
method of purchasing motors is open to criticism. Op- 
erations are being attempted to-day under a form of 
motor agency agreement designed some twenty years 
ago. Conditions have changed materially during that 
time and still the motor agency agreement has not been 
brought up to date. Under this form of agreement 
customers having a connected horsepower equal to or 
exceeding 200 are entitled to a flat discount of 10 per 
cent. <A firm with such an installation was once con- 
sidered a large customer, but to-day it is safe to say 
that nothing less than 1000 hp. is considered large. No 
modification has been made in the agreement to cover 
this changed condition, and the result is that a discount 
is now being made to the small customer who is not en- 
titled to it. The manufacturer is not so much concerned 
in raising the limit from 200 hp. to 1000 hp. because 
there is no lost profit to him; but there is an unfairly 
lost profit to the dealer. . 

A motor agency agreement for a dealer is at present 
of little advantage in meeting the motor manufacturer’s 
competition for the business of the dealer’s customers. 
In certain fairly large-sized installations the motor 
manufacturers get into competition with one another, 
with the result that the customer purchases a much 
smaller quantity of motors than the dealer, and he 
secures them for less money than the dealer can buy 
them for. An agency agreement, of course, has the 
advantage to the motor manufacturer that it gives the 
latter a certain staple year-around business. It is un- 
fair to the dealer to treat him in the way outlined 
above, and his business should be cultivated and ex- 
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panded rather than discouraged and curtailed. In spite 
of the fact that dealers hold agency agreements they 
receive no protection whatever on motor orders placed 
with the manufacturers’ local representatives from fac- 
tories within the dealers’ territory. In other words, the 
dealers are always in a sense competing with the manu- 
facturers on the goods which the dealers themselves buy 
from them through the same office. Only by giving 
better service, more prompt shipment of motors from 
stock or more cordial relations with the trade can the 
dealer hope to do business under the conditions just 
described. 

Mr. Davenport said that for some time he has be- 
lieved that the margin of profit for dealers on the sale 
of motors has been absolutely insufficient, and that the 
dealers’ gross profit on this class of business should be 
33 per cent at the lowest margin. He challenged com- 
parison with other lines of business conducted between 
manufacturers and dealers on any such low margin as 
the present profit. Complications and unfair competi- 
tion also arise in many cases where the motor manufac- 
turer does engineering work for prospective customers. 
The speaker said he knew of cases where this engineer- 
ing had been literally forced on the customer, the tech- 
nical work being done from an absolutely selfish stand- 
point, requiring such apparatus as only the manufac- 
turer could furnish whose representative did the en- 
gineering work. Then again, said the speaker, there is 
a sort of camouflage by the manufacturer which goes 
by the name of “end shields,” “extended shafts,” “spe- 
cial equipment,” etc., thereby preventing the purchase 
of this material through a local dealers’ agency agree- 
ment. Once a manufacturer puts a factory engineer 
on a layout of applying motors to certain machines the 
engineer rarely remembers that standard motors can be 
adapted quite as well to certain machines. The policy 
of the manufacturer’s continuing to do business under 
the old basis direct to consumer is wrong and will stunt 
the development of the industry. 


DISCUSSION OF THE LAMP SITUATION 


Turning to the lamp situation, Mr. Davenport said 
that the central stations are not alone to blame for it. 
Most of it, he said, is due to the lamp manufacturers. 
The central stations had no choice of a lamp policy, and 
free renewals were practically forced on them by in- 
ducement after inducement on the part of the manufac- 
turer. It is only within two years that the manufac- 
turers have changed this policy. At Providence wheu 
the Narragansett company adopted its lamp sales policy 
some of the lamp manufacturers went so far as to bring 
their attorneys to the city in the endeavor to prevent 
the company’s merchandising lamps, but unsuccessfully. 

In Providence to-day only the 25, 50, 75 and 100-watt 
sizes of tungsten lamps are carried by the central sta- 
tion, and the speaker urged the elimination of the pres- 
ent odd sizes throughout the industry. Regarding lamp 
sales, Mr. Davenport said that he has yet to meet the 
central station that can justify distributing lamps i its 
territory below list prices. He said: ‘The central sta- 
tions that sell lamps at less than list prices are losing 
money that rightly belongs to them and, further, are 
stunting the development of the business of their terri- 
tories, so that it is a losing proposition to them from 
two angles.” 
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For years there have been efforts through the Na- 
tional Electric Light Association to standardize ac- 
counting methods. It is only a question of time when 
rates must all be based upon fundamentally the same 
principles in all cities. There must be a more unified 
conduct of central-station business in every direction. 
If the government should take over the business, one of 
the first things would be the standardization of it, and 
the industry is nearer- government control to-day than 
ever before. Statistics show that 75 per cent of the 
central stations in this country to-day merchandise 
lamps, and undoubtedly that policy would be accepted by 
the government as a basis for standardization, and the 
rest ordered upon the same basis. 


PROPER CREDIT POLICIES FOR JOBBERS 


Touching upon jobbing policies, the speaker said 
that the jobber should be careful about extending credit 
on new accounts. It is surprising to find that a con- 
tractor’s workman can set himself up in business in 
competition with his former employer by the lack of a 
jobbers’ credit system, going from one jobber to another 
and securing a limited credit from each. Cut prices by 
dealers hurt the trade as a whole, and where the con- 
tractor cuts on motors, especially in face of the present 
insufficient profit, his action is ridiculous. In the Provi- 
dence territory contractors were found to be cutting 
prices on tungsten lamps and covering by making a flat 
price for wiring, including lamps. To stop the practice 
the Narragansett company threatened to give free 
renewals. 

In closing, Mr. Davenport advocated the running of 
the central-station appliance department like a John 
Wanamaker store, with a separate set of books and true 
merchandising methods entirely divorced from central- 
station ways of doing things. He commended the work 
of the Society for Electrical Development and urged 
the codperation of the entire trade in this field. Central- 
station dignity sometimes prevents the maximum suc- 
cess in merchandising. The merchandising methods at 
Providence have built up a business from $150 twelve 
years ago to a third of a million in 1918. The profits 
are more than sufficient to pay the entire expenses of the 
sales department and declare a further dividend to the 
company in 1918 of $15,000. The speaker highly praised 
the Goodwin plan in the course of his remarks. 

In the discussion Mr. Davenport said that he saw no 
tendency toward the abandonment of appliance sales 
by central stations. He felt that the development of 
the industry proceeds faster where central stations sell 
appliances. Mr. Wakeman said that syndicates operat- 
ing 400 central stations were interviewed recently by 
representatives of the Society for Electrical Develop- 
ment, and in every case merchandising appliances on a 
“make-it-pay” basis is the approved policy. Mr. Good- 
win said that it would be most disastrous for the central 
stations to go out of the appliance business at this time. 
He contended that great opportunities for electrical de- 


velopment lie ahead with business enough for all codp- ° 


erating interests. A thoroughly practical dishwashing 
machine is needed for sale by the million, and electric 
ice making also offers a wonderful opportunity for de- 
velopment. Mr. Goodwin thought that the central sta- 
tion should devote its energies to exploiting the newer 
devices and less stabilized equipments rather than fea- 
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turing old-established appliances, while the contractor- 
dealer on his part should be a creator of business and 
not a mere sidewalk service station of the curbstone 
gasoline-pump order. The contractor-dealer can create 
a demand without cutting prices. Not more than 20 
per cent of the buildings and houses of New England 
are as yet wired. The speaker said it is better for the 
dealer to be in competition with the central station un- 
der a healthy merchandising policy than to be pitted 
against price cutters of the drug and department store 
order. The plan of allowing dealers to pool appliances 
for exhibit and sale in the central-station showroom, 
with 10 per cent credit to the latter on the turnover, is 
not generally applicable to energetic sales development. 
The speaker concurred with Mr. Davenport’s plea for a 
revision of motor agency contracts and urged the value 
of a “chamber of commerce of the electrical industry,” 
embracing all branches and capable of taking up every 
problem causing difficulties in public relations, mer- 
chandising, engineering and devices development. 


WORK OF ELECTRICAL DEVELOPMENT SOCIETY 


Mr. Wakeman said that the Society for Electrical De- 
velopment has secured free publicity for the industry 
easily worth $2,000,000 by actual measurement of space 
in the press on file at its headquarters. The various 
national campaigns were described briefly, and now a 
campaign is under way through a coéperative agency to 
stimulate the brightening up of the country for the boys 
coming home from war. Welcome signs, floodlighted 
flags and a standard of lighting in excess of pre-war 
standards are sought. For years the society has advo- 
cated merchandising at a profit. 

Mr. Chase urged the establishment of a serious policy 
of merchandising throughout the industry and empha- 
sized the value of each branch in electrical development. 
He strongly advocated the abandonment by central sta- 
tions of the policy of selling appliances below a fair 
profit and suggested that each branch of the industry 
prepare its own ideal sales plan with a regard to the 
joint interests of all, hoping that by such a course a 
general plan could be worked out of maximum benefit. 
The speaker emphasized the vital importance of provid- 
ing many more electric service outlets in wiring instal- 
lations. 

Mr. Goodwin then took the floor and vigorously de- 
fended his plan for electrical coéperative development. 
He said that he was given insufficient time in which to 
answer certain criticisms at the recent Cleveland con- 
vention of the Electrical Supply Jobbers’ Association, 
but he emphatically disclaimed infallibility while he 
challenged the combined branches of the industry to 
bring forward a better program. The speaker said that 
he is working for the good of the entire industry and 
will not take a partisan viewpoint on behalf of any 
branch. A proper accounting system is only one phase 
of the plan. 


OFFICERS FOR KLNSUING YEAR 
The following officers were elected: State chairman, 
A. H. Gove, Norwood; secretary, J. E. Wilson, Boston; 
state committeeman, A. J. Hixon, Boston; executive 
committee, Wesley S. Snow of Brockton, Henry W. Jones 
of Lenox, Frank L. Ham of Worcester, A. O. Alexander 
of Lawrence and George B. Quimby of Boston, ; 
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SUBSTANTIAL RATE INCREASE 
AUTHORIZED IN CALIFORNIA 


Order of Railroad Commission in Southern California 
Edison Company Case Points to Estimated 
Gross Increase of $1,000,000 


The Railroad Commission of the State of California 
handed down a decision on Dec. 21 authorizing the 
Southern California Edison Company to increase its 
rates for electric service. Based upon the estimated 
earnings for 1919, the commission’s order will repre- 
sent an increase in gross revenues in excess of $1,000,- 
000 over what they would have been at the rates pre- 
vailing in 1918. In addition, the order also provides 
for the elimination of free lamp renewals in parts of 
the company’s system where this practice has continued 
up to the present, and this provision will represent a 
considerable saving in operating expenses. The in- 
creases are in the form of surcharges, which range from 
10 to 14 per cent, depending upon the class of service 
supplied. They became effective after Jan. 2, 1919. 

Application was made to the commission by the 
Southern California Edison Company last July and 
hearings were held in Los Angeles in August and Sep- 
‘ember. At these hearings practically every munici- 
pality affected was represented, as were also several 
of the company’s largest power consumers. No conten- 
tion was made by any of the interested parties that the 
company should not be allowed an increase upon the 
showing made-—the only doubt seemed to be as to how 
little or how much increase the company was justly en- 
titled to. The case was heard and the order and opin- 
ion were written by President Edgerton, who said: 

I am satisfied from the showing made that applicant, be- 
cause of the increase in the price of material and labor, 
is entitled to an increase of revenue and that therefore rates 
to consumers must be increased, and I am also convinced 
that we will be acting with entire fairness to applicant as 
well as to consumers if we fix rates so as to put applicant 
approximately in as good condition as it was before these 
abnormal increases in cost. If the rates set out in the at- 
tached order result, as expected, in restoring applicant to its 
pre-war financial condition, it seems reasonable to antici- 
pate that applicant will not be handicapped because of in- 
sufficient revenue in financing appropriate extensions and 
betterments. This will be true unless, as a result of the 
extraordinary war conditions, a violent change in the rela- 
tions of available money to investment in public utility 
property has occurred, and of this we have no evidence. 


The Southern California Edison Company was one of 
the last utilities in the state to apply for relief from 
the burden of increased operating costs. The company 
at one time hoped to pull through without asking the 
commission for assistance, but the conditions were un- 
controllable, and increases in rates became necessary. 
That the commission recognizes the necessity for reim- 
bursing the company for the loss of earnings sustained 
in its effort to meet the extraordinary conditions of the 
year just closed is made apparent by the following ex- 
tract from the commission’s opinion in the case: 

The year 1918 has practically passed, and the utility 
has suffered a marked reduction in net return below pre-war 
conditions which cannot be recouped during the year. Some 
consideration should be given to this fact in determining 
what increase should be allowed in the future. It is not 


fair to speculate as to the future conditions under the 
present conditions and the demands on the company. 


For the purpose of properly distributing the increases 
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allowed, the company’s consumers have been segregated 
into six classifications, and the following surcharges 
were found to be just and reasonable to apply to the 
company’s electric rates: 


For energy sold for lighting service, including domestic, 
commercial and municipal metered service other than 


BCPOSE TAI. Ol WI. gio oo ch cdc bin ateseeees 1 cent 
For energy sold for heating and cooking, per kw.-hr..... 5 mills 
For energy sold for commercial and industrial power, 

Ne pin has eres a nra an Tare os wie pew areca Be Ree ae 2 mills 


For energy sold for municipal street lighting......... 10 per cent 

on monthly bills 

For energy sold for electric railway service, per kw.-hr.. 1 mill 
For energy sold to other corporations, including munic- 
ipalities buying electric energy for resale, other than 
Southern Sierras Power Company, San Joaquin Light 
& Power Company and Mount Whitney Power & Elec- 

tric Company and city of Los Angeles, per kw.-hr.... 1.2 mills 


The exceptions made regarding the three power com- 
panies and one municipality in the foregoing paragraph 
are because there exist agreements between these com- 
panies, including the city of Los Angeles and the South- 
ern California Edison Company, providing through in- 
terconnections of lines for an interchange of service and 
the utilization of overflow hydroelectric energy along 
the lines of practical conservation. 

The increase in revenue to be obtained by the appli- 
cation of the surcharges provided, based upon 1918 es- 
timates, amounts to $952,416. The heaviest increase in 
any classification is for energy sold for railway power 
—this being equal to $275,000 for twelve months. 

The Railroad Commission has also authorized certain 
increases in monthly minimum charges for lighting 
service. These minimum charges have varied in dif- 
ferent localities from 50 cents per month to $1 per 
month. The commission found that a minimum charge 
of 75 cents to $1 is reasonable and that consumers pay- 
ing a minmum of 50 cents for lighting service are being 
served at a loss. Accordingly all minimum bills for serv- 
ice at less than 75 cents per month are to be increased 
to 75 cents per month. 

All consumers being supplied with service under so- 
called deviation rates are to be placed upon the regular 
rate schedules applying to their class of service. The 
elimination of these deviations will wipe out what the 
commission terms a serious form of discrimination. The 
increases allowed on minimum charges for service and 
the gain on account of the elimination of deviations 
added to amount represented by the surcharges on rates 
justify an estimated total gain in revenues for 1919 
of between $1,000,000 and $1,100,000. 

The commission’s order stipulated that the Edison 
company should file all effective scheduies by Jan. 2, 1919. 
This was to provide for the equalization and standardiza- 
tion of schedules over the entire system, including the 
territories formerly supplied by the Pacific Light & 
Power Corporation and the Ventura County Power Com- 
pany, which territories are now served by the Southern 
California Edison Company. The Pacific Light & Power 
Corporation and the Ventura County Power Company 
were merged with the Edison company in June, 1917, 
and advantage has been taken of this opportunity to 
clean up duplication of schedules and unequal rates. 

It is confidently expected that the increase in reve- 
nues authorized by the Railroad Commission will enable 
the company to carry out its plans for the completion 
of certain hydroelectric plants already well under way 
and to accomplish other extensions and developments. 
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Associations 
and Societies 


A complete Directory of Electrical 
Associations is printed in the first 
issue of each month. 


A. 1. & S. E. E., Cleveland Section.— 
At the next meeting of the Cleveland 
district section of the Association of 
Iron and Steel Electrical Engineers, to 
be held in the Hotel Statler on Jan. 25, 
the subject will be “ ‘*Telautograph’ 
Applications, Including Steel Mills.” 


A. I. E. E., Midwinter Convention.— 
The seventh annual midwinter conven- 
tion of the American Institute of Elec- 
trical Engineers will be held in the 
Engineering Societies Building, New 
York City, on Feb. 19, 20 and 21. The 
complete program will be announced 
later. 


Electric Club of Cleveland. — “A 
Romance of Light and Power,” motion 
pictures dealing with the electrifica- 
tion of steam railroads, and another 
film showing the Norfolk & Western 
Railroad’s electrified road were the 
entertainment at the Jan. 9 meeting of 
the Electrical League of Cleveland. 


Electric Club of Chicago.—Lieut.-Col. 
H. M. Byllesby and Lieut.-Col. Bion J. 
Arnold spoke at the Jan. 2 meeting 
held by the Electric Club of Chicago. 
Harry A. Wheeler, president of the 
Chamber of Commerce of the United 
States, addressed the Electric Club at 
the meeting which was held on Jan. 9. 


Annual Dinner of Western Society 
of Engineers.—On Jan. 22 the Western 
Society of Engineers of Chicago will 
celebrate its fiftieth anniversary at an 
annual dinner. Brigadier-General Tay- 
lor, who was in charge of the activities 
of the construction division, Quarter- 
master’s Corps, in France, will be the 
speaker of the evening. 


Association of Iron and Steel Elec- 
trical Engineers.—Following a dinner 
in the Chatham Hotel, Pittsburgh, Pa., 
on the evening of Jan. 18 W. Pace and 
Conrad Hibbeler of the Mercury Manu- 
facturing Company, Chicago, are to 
present a paper on “Electric Tractors 
in Iron, Steel and Manufacturing In- 
dustries.” Discussion is to follow 
this paper, which is to be illustrated 
by motion pictures. 


A. I. E. E., Madison Section.—Prof. 
Edward Bennett gave a brief semmary 
of the losses in low-radio antennas and 
their effect compared with losses in 
high-radio antennas at the Jan. 10 
meeting of the Madison Section of the 
American Institute of Electrical Engi- 
neers. Prof. E. M. Terry discussed this 
paper and spoke of the present use of 
low antennas for receiving, and H. M. 
Crothers gave some calculation results 
for tuning coils. 
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A. I. E. E., Ithaca Section.—Dr. Car] 
Hering addressed a recent meeting of 
the Ithaca Section of the American 
Institute of Electrical Engineers on 
“Departures from the Beaten Track.” 


New York Jovian League.—Louis 
TD. Gibbs, judge of the Bronx County 
Court, was the guest of honor at 
the annual meeting and luncheon of 
the New York Jovian League on Jan. 7. 
Judge Gibbs spoke optimistically of 
America’s future, laying particular 
emphasis on the reconstruction period 
in business fields. James M. Wakeman 
of the Society for Electrical Develop- 
ment was reélected president for the 
ensuing year, and J. Wynne Jones of 
the New York Telephone Company was 
elected secretary. 


A. 1. E. E., Chicago Section.—The 
Chicago Section of the American In- 
stitute of Electrical Engineers will hold 
an industrial power meeting on Jan. 
27 in conjunction with the American 
Society of Mechanical Engineers, the 
Mechanical Section of the Western So- 
ciety of Engineers and the American 
Chemical Society. The speaker will be 
Martin J. Kermer, general manager 
and chief engineer of the Cannon- 
Swenson Company, whose subject will 
be “The American Sugar-Beet Indus- 
try” 


Engineers’ Club of Philadelphia.— 
The Engineers’ Club of Philadelphia 
announces the following schedule of 
speakers and subjects for its Tues- 
day noon lunches: Jan. 21, Lieut.- 
Col. E. B. Norden, U. S. A., Philadel- 
phia, “The Construction Division of the 
Army”; Jan. 28, P. H. W. Ross, presi- 
dent of the National Marine League, 
on “Public Participation in Maritime 
Development”; Feb. 4, William S. 
Twining, director Philadelphia Depart- 
ment of City Transit, “Financing City 
Departments”; Feb. 11, William D. 
Lewis, principal William Penn High 
School, “What the War Has Taught 
Us About the Educational Needs of 
Democracy”; Feb. 18, Joseph A. Stein- 
metz, “News from the Peace Zone.” 


Indiana Engineering Society.—The 
thirty-ninth annual meeting of the 
Indiana Engineering Society will be 
held on Jan. 23, 24 and 25 in the 
Claypool Hotel, Indianapolis. An in- 
teresting program, dealing chiefly 
with the engineer’s part in recon- 
struction problems, has been arranged. 
It includes a report by Prof. D. D. 
Ewing, Purdue University, on “The 
Year’s Progress in Electrical Engineer- 
ing in the Allied Fields,” and papers 
by J. E. Hannum, efficiency engineer of 
the Diamond Chain Works, on “Effi- 
ciency Engineering in _ Industrial 
Plants”; Prof. A. V. Achatz, Purdue 
University, on “Some Recent Technical 
Developments in Telephone Systems”; 
Prof. D. D. Ewing on “Electrical 
Pumps in Municipal Water Works,” and 
Prof. F. C. Wagner, Rose Polytechnic 
Institute, United States fuel engineer 
for Indiana, on “Steam Plants in In- 
diana in Relation to Fuel Conserva- 
tion.” 





Commission 
Rulings 


Important decisions of various state 
bodies involving or affecting elec- 
tric light and power utilities. 





Two Rates Ordered.—The Ohio Pub- 
lic Utilities Commission has issued an 
order declaring the ordinance rate of 6 
cents fixed by the Defiance City Coun- 
cil as confiscatory and in its place fix- 
ing two other rates. The first is for 
123 cents per kilowatt-hour and covers 
a period of two years and one-half. 
The other is 84 cents for eight and 
one-half years. The higher rate is 
charged at present. The commission 
refused to fix a rate for street light- 
ing, as the ordinance was not definite. 
The Alliance Gas & Power Company 
operates in Defiance. 


Approval of Pasadena Agreement.— 
The California Railroad Commission 
has approved the agreement entered in- 
to between the city of Pasadena and 
the Southern California Edison Com- 
pany by which the company will lease 
and sell to the city the utility’s elec- 
trical distributing system in Pasadena. 
The object of the agreement is to re- 
move competition and unnecessary du- 
plication of service, and it is expected 
that by reason of the elimination the 
city will profit to the extent of $40,000 
per annum. This figure was given at 
the hearing on the application for ap- 
proval of the agreement filed jointly 
by the company and the city. The com- 
mission takes exception to that part of 
the agreement governing the fixing of 
rates, but otherwise finds it favorable. 
Under the terms of the agreement, the 
city is to pay the company an 8 per 
cent return during the life of the lease 
upon an agreed property valuation of 
$515,425.97. The city further agrees 
to accumulate during the terms of the 
lease a depreciation fund at the rate 
of 3.36 per cent per annum upon a 
property valuation of $446,775.34, plus 
cost of extensions and betterments sub- 
sequent to Dec. 1, 1917. The company 
will lease from the city, under the 
terms of the agreement, all of its lines 
outside of its territory, with certain ex- 
ceptions, paying therefor an 8 per cent 
rental. A joint operating policy, with 
a rate of 8.75 mills a kilowatt-hour, is 
also provided. Referring to the rate 
section of the agreement, the commis- 
sion says: “While this may not be a 
deliberate attempt to limit the juris- 
diction of the commission, such will be 
the effect if the commission approves 
this agreement. With this eliminated 
and also that clause by which the com- 
pany agrees not to sell or furnish elec- 
trical energy to any firm or individual 
outside the city for the purpose of 
transmission by such firm or corpora- 
tion to a point within the city, the 
agreement will be approved.” 








Current News | 
and Notes 


Timely items on electrical happen- | 
ings throughout the world, to- 
gether with brief notes of general 
interest. 
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Brocklyn Edison Company, Inc.—Pur- 
suant to a resolution adopted at a 
special meeting of the stockholders of 
the Kings County Electric Light & 
Power Company held Dec. 18, 1918, the 
name of the company was changed on 
Jan. 10 to Brooklyn Edison Com- 
pany, Inc. 

Cities Service Buys Boulder (Col.) 
Property——The Cities Service Com- 
pany has bought from Westinghouse, 
Church, Kerr & Company the control 
of the Western Light & Power Com- 
pany, Boulder, Col. Eventually the 
property will probably be connected 
with the Denver Gas & Electric Light 
Company. The Western company has 
outstanding $3,000,000 stock and $2,- 
300,000 bonds. 


Army Post at Massachusetts Insti- 
tute of Technology.—A post of the 
United States Army was established at 
the Massachusetts Institute of Tech- 
nology Jan. 6, and it is expected that 
for at least a year a provost guard of 
from 500 to 700 infantry will occupy 
the barracks constructed at the insti- 
tute for the Students’ Army Training 
Corps. The group of buildings in- 
cludes a kitchen and mess hall capable 
of providing for 1000 men, a quarter- 
master’s department and administra- 
tion building. Occupation is under gov- 
ernment lease. 


H. I. Harriman Discusses Recon- 
struction Matters.—Before the Holyoke 
(Mass.) Chamber of Commerce, on 
Jan. 6, Henry I. Harriman, president 
of the Boston Chamber of Commerce 
and of the New England Power Com- 
pany, discussed reconstruction issues, 
favoring a league of nations having 
common ideals, with the British Em- 
pire, France, Italy and the United 
States and also some of the minor 
states as a nucleus. The speaker said 
that the world faces a stupendous prob- 
lem of reorganization and that it will 
never be the same socially and indus- 
trially as before the war. There is 
no sacrifice on the part of business too 
great, the speaker held, to insure that 
our returning soldiers have good pay- 
ing positions, and he urged that busi- 
ness men keep their factories running 
in spite of present conditions, with con- 
fidence and courage for the future. He 
emphasized the importance of river 
navigation and pointed out the value 
of a dam in the Connecticut River at 
Windsor Locks (a projected large pow- 
er site) as a means of securing water 
transportation to and from Holyoke. 
A five-year control of the railroads by 
gevernment is undesirable, in Mr. 
Harriman’s opinion. 
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Prices Authorized on Securities.— 
In a supplemental order issued by the 
Railroad Commission the Pacific Gas 
& Electric Company is authorized to 
sell on or before June 30, 1919, for not 
less than $87.50 a share in cash, its 
first preferred stock, the authority to 
issue which was granted in January, 
1916. The company is also given per- 
mission to issue on or before June 30, 
1919, $1,500,000 of its 6 per cent first 
preferred stock at not less than $87.50 
in cash, or $1,500,000 of its 5 per cent 
general and refunding mortgage bonds, 
payable Jan. 1, 1942, at not less than 85 
per cent of their face value, plus ac- 
crued interest, or such portions of 
either stock or bonds as the company 
may elect to issue to aggregate par 
vaiue of $1,500,000. 


Proposed Development of Finland’s 
Water Power.—United States Consul 
Thornwell Haynes, writing from Hel- 
singfors, says that the utilization of the 
water power of Imatra Falls, imme- 
diately - north of Viborg, has been 
discussed in Finland for many years. 
Recently the question has been again 
taken into serious consideration by the 
government and plans have been drawn 
for a hydraulic plant, with a fall of 
about 68 ft., yielding 118,000 hp. The 
total estimated expense for such an 
electric installation before the war was 
$6,000,000; at present the estimate is 
$18,000,000 to $24,000,000. An addi- 
tional cost of $4,000,000 is estimated 
for the control of an even flow of water 
from Saimaa Lake. This would permit 
the utilization also of the Vuoksen 
rapids and would furnish an additional 
500,000 hp. The plans, as now dis- 
cussed by the Finnish authorities, em- 
brace a unification of the electrical 
hydraulic stations along the Vuoksen 
Falls, operating in tandem so that the 
total force would be available at once. 


Lectures on the War by Dr. Ken- 
nelly—A course of free public lec- 
tures is being given in the Lowell Insti- 
tute, Boston, on “Engineering in the 
War,” by Dr. A. E. Kennelly, profes- 
sor of electrical engineering in Har- 
ward University and director of elec- 
trical engineering research in the 
Massachusetts Institute of Technology. 
The lectures, including those already 
delivered, are: “War-Construction En- 
gineering, Buildings, Camps, Facto- 
ries,” Jan. 7; “Ship and Marine Engi- 
neering—Submarines and Their Detec- 
tion—Camouflage at Sea,” Jan. 10; 
“Military Roads and Road Vehicles— 
Autos, Locomotives, Tanks, Etc,” Jan. 
14; “Aéronautic Engineering—Zeppe- 
lins, Dirigibles, Captive Balloons, Air- 
planes—Aérial Camouflage,” Jan. 17; 
“Airplane Engineering—Liaison, Bomb- 
ing and Aérial Photography—Anti- 
Aircraft Engineering,” Jan. 21; “Radio- 
Engineering—Signals and Communica- 
tion,” Jan. 24; “Ordnance Engineering 
—Guns and Gun Detection, Reglage— 
Searchlights and Illuminating Engi- 
neering,” Jan. 28; “Sanitary and Medi- 
cal Engineering—Water, Ice, Gas and 
Gas Defense—Protection Against Dis- 
ease,” Jan. 31. 
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Recent Court 
Decisions 


Findings of higher courts in legal 
cases involving electric light, power 
and other public utility companies. 





Trespass on Land to Trim Trees.— 
A license given telephone company to 
maintain a telephone system upon city 
streets gives the company no right to 
enter upon land within the street and 
commit acts injurious thereto without 
preme Court of Wisconsin (169 N. W. 
owner’s consent, according to the Su- 
308). A telephone company which 
trimmed the trees on a parkway be- 
tween the sidewalk and street without 
owner’s consent is liable to owner in 
a sum equal to three times the actual 
damages sustained by the owner of the 
trees in question. 


Terminating Street-Lighting Con- 
tract.—Where a city council adopted an 
ordinance terminating a contract for 
street lighting, pursuant to expressed 
power given by contract, and there- 
after refused to pay bills for lighting, 
its allegation that the contract is still 
in force, in suit to compel defendant 
utility company to perform contract, 
must be held as ineffectual, since a mu- 
nicipality in matters of this kind can 
speak only by its records, the Court of 
Appeals of Kentucky held in City of 
Winchester versus Kentucky Utilities 
Company (206 S. W. 296). In a suit 
brought in order to compel the defen- 
dant utility to perform the contract for 
lighting streets, etc., defendant could, 
although it pursued the practice pre- 
scribed by the code in filing an affidavit 
as proof where it might have filed an 
answer, reply upon city’s attempted 
cancellation of contract, the city still 
having burden of making out its case. 
Where a city council adopted an ordi- 
nance declaring a contract for street 
lighting, etc., terminated and refused 
to pay for lighting for the following 
three months, it was not entitled to 
mandatory injunction requiring de- 
fendant utility to perform contract re- 
gardless of whether ordinance was void. 
A lighting company may be enjoined 
from discontinuing its services on a 
failure of the customer to pay a bill 
which he in good faith and upon rea- 
sonable grounds disputes, provided that 
the customer offers to pay the charges 
which he considers to be justly due. 
In suit by city to compel defendant 
utility to supply light and power for 
street lighting, etc., it would be no an- 
swer to the application of the principle 
that before one can obtain injunctive 
relief in such case there must be an of- 
fer to pay charges considered to be 
justly due to say that the company 
owes the city money for overcharges 
which are not only disputed but are 
also of an indefinite and unliquidated 
nature. 
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Arthur Moss, chief engineer of the 
Aydraulic Service of Quebec and mem- 
ber of the Quebec Streams Commission, 
has become a member of the Dominion 
Power Board as a representative of the 
water-power interests of the Province 
of Quebec. 


Ross B. Mateer, formerly commer- 
cial agent of the Southern Sierras 
Power Company, Riverside, Cal., who 
was commissioned a captain in the En- 
gineer Reserve Corps but was not 
called to service overseas, has become 
associated with the Philadelphia Elec- 
tric Company. 

H. D. Townsend, formerly chief elec- 
trical superintendent of the United 
States Steel Company at Lorain, Ohio, 
has been appointed electrical superin- 
tendent of the Dominion Iron & Steel 
Company’s works at Sydney, N. S., suc- 
ceeding Mr. Collins, who has gone to 
the United States. 


G. R. Rinke, formerly chief engineer 
of the West Virginia Traction & Elec- 
tric Company at Morgantown and 
Wheeling, has severed his connection 
with that organization and is now chief 
engineer of the Utilities Mutual In- 
surance Company. This company is 
identified with the public utility inter- 
ests in the State of New York in con- 
nection with their compensation insur- 
ance. Mr. Rinke was graduated from 
Cornell University in 1913, with the 
degree of mechanical engineer. During 
the next two years he was engineer for 
the Claremont (N. H.) Power Com- 
pany, Claremont Railway & Lighting 
Company and Colonial Power & Light 
Company. From August, 1915, to 
July, 1916, he was associated with the 
United Electric Light & Water Com- 
pany at Waterbury as power engineer, 
and since then he has been connected 
with the West Virginia Traction & 
Electric Company. 

G. E. Pingree has been appointed 
vice-president and general manager of 
the International Western Electric 
Company, Inc., and vice-president and 
managing director of the Western Elec- 
tric Company, Ltd., of Canada, succeed- 
ing Gerard Swope, resigned. Mr. Pin- 
gree joined the Western Electric Com- 
pany in 1903, after graduation from 
Dartmouth College, and his early work 
was in the clerical and financial de- 
partment of the Clinton Street office 
in Chicago, then the executive head- 
quarters of the company. He occupied 
successively positions in the Cincinnati 
and Chicago offices, becoming assistant 
treasurer at New York and general 
telephone sales manager, with head- 
quarters at New York. In 1908 Mr. 
Pingree went to China as the company’s 
special representative in the Far East 
and upon his return was appointed to 
the position of managing director of 
the company’s London house. This 
position Mr. Pingree has since occupied. 
During the past six months he has been 
in New York, which will be his head- 
quarters after May 1. Mr. Pingree is 


spending the intervening time on a 
short trip to England, France, Belgium 
and Italy. 
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A. Edward Newton, president of the 
Cutter Electrical & Manufacturing 
Cempany, Philadelphia, is the author 
of “The Amenities of Book Collecting 
and Kindred Affections,” just issued 
by the Atlantic Monthly Press of Bos- 
ton. This is a handsomely printed vol- 
uine containing 355 pages and profusely 
illustrated with portraits of bookmen 
of former times and to-day and with 
reproductions of old prints and note- 
worthy manuscripts and title pages. 
It bears testimony both to Mr. New- 
ton’s success and skill as a collector 
of literary treasures and to his mastery 
of a racy English style, full of en- 
thusiasm and human interest. Some of 
the chapters in the book have pre- 
viously appeared as essays in the 
Atlantic Monthly, a fact which is suffi- 
cient testimony to their excellence and 
to the entertaining manner in which 
the author treats his hobby. 


Major Carroll H. Shaw, Engineers, 
U. S. A., who was the officer in charge 
of the New England district of the 
power section of the War Industries 
Board, is now engaged in the prepara- 
tion of a report on the power require- 
ments and resources of New England 
as a unit, which is to be submitted to 
the War Department to furnish a basis 
for any future conservation that may 
be required. He was born at Abington, 
Mass., and was graduated in 1910 in 
the electrical engineering course from 
the Massachusetts Institute of Tech- 
nology. His professional experience 
began in the engineering department 
of the National Electric Lamp Asso- 
ciation at Cleveland, Ohio, where he 
was employed for about four years. 
In this organization he was occupied 
largely with engineering associated 
with the commercial phases of indus- 
trial illumination and street lighting, 
with extensive field work in the Middle 
West and the East. In October, 1914, 
he was appointed electrical engineer 
of the Sheboygan (Wis.) Railway & 
Electric Company, now the Eastern 
Wisconsin Electric Company. This 
post also covered operating service as 
superintendent of light and power, in 
charge of overhead distribution and 
station electrical engineering. In April, 
1917, he became engineer and soon 
after manager of the Minnesota Utili- 
ties Company, Eveleth, Minn., operating 
in the Mesaba Iron Range district. 
Major Shaw in June, 1917, received a 
commission as captain in the Engineer 
Reserve Corps, later being ordered to 
report for instruction at Camp Lee, 
Petersburg, Va. In February, 1918, 
he was ordered to Washington and was 
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detailed by the Chief of Engineers to 
duty with the power section of the War 
Industries Board, with headquarters at 
Washington. Since then Major Shaw 
has traveled more than 25,000 miles in 
the Central, North Central and New 
England States in power-conservation 
service, performing special work in 
power utilization at Cleveland, Ohio, 
Harrisburg, York, York Haven and 
Frie, Pa., and Utica, N. Y. On Aug. 
20, 1918, he was ordered to Boston as 
officer in charge of this work in the 
New England district. He was com- 
missioned major of engineers in Octo- 
ber, 1918. 





Obituary 


John E. Williams, federal fuel ad- 
ministrator for the State of Illinois 
from the inception of the federal fuel 
control to July, 1918, and also widely 
known as an arbitrator in industrial 
disputes, died on Jan. 2 at his home 
in Streator, Il., at the age of sixty- 
five years. 


Capt. George K. Sabine, radio officer 
at the Air Service School at Columbia 
University, died on Jan. 7 at his home 
in New York City from pneumonia, fol- 
lowing influenza, at the age of twenty- 
nine years. He served through the 
Mexican campaign, after which he was 
ordered to Plattsburg for training. 
Later he was ordered to France to join 
the Sixth field artillery. He was sent 
to Columbia University in the month 
of October last. 


Prof. Wallace Clement Sabine of the 
Harvard Engineering School, widely 
known as a physicist and formerly dean 
of the Lawrence Scientific School and 
of the Harvard Graduate School of En- 
gineering, died at his home in Boston 
on Jan. 10. Dr. Sabine was born at 
Richwood, Ohio, in 1868. He was edu- 
cated at the Ohio State University, be- 
ing graduated in 1886, and in 1888 he 
received the degree of M.A. from the 
graduate department at Harvard Uni- 
versity. From 1889 to 1890 he was as- 
sistant in physics, from 1890 to 1895 
instructor, from 1895 to 1905 assistant 
professor, and since that date Hollis 
protessor of mathematics and natural 
philosophy. Of late years he had been 
acting director of the Jefferson Phy- 
sical Laboratory. In 1907 he received 
the honorary degree of D. S. from 
Erown University and in 1914 the de- 
gree of D.S. from Harvard. He suc- 
ceeded the late Dean N. S. Shaler as 
dean of the Lawrence Scientific School 
in 1906. Professor Sabine was an in- 
spiring teacher and able administrator. 
He was an authority on acoustics. In 
the early part of the war he was ex- 
change professor at the Sorbonne, in 
Paris, and had unusual opportunities to 
become familiar with aircraft problems 
in England, France and Italy. Upon 
his return to America some months 
ago he became engaged in important 
confidential work of an advisory char- 
acter for the Bureau of Aircraft Pro- 
duction and was placed in charge of its 
division of scientific intelligence. 
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CURRENT MARKET CONDITIONS 
ARE SHOWING UP WELL 


While Sales Have Fallen Off from War Peak, They Are 
Not Poor for a January Market 
Compared with Other Years 


Conditions in the electrical field are by no means so bad 
as some would have people believe. In fact, now that the 
excitement of the closing down of war activities is virtually 
over and people are again settling down, men prominent 
in the sale of electrical goods are becoming a lot more 
cheerful. 

Business, in electrical lines at least, is not bad. In fact, 
in many places it is rather good for this time of the year. 
Generally speaking, the months of December, January and 
February are not particularly active. Sales of building 
material and socket devices begin to open up as a rule in 
March. These conditions, therefore, must be taken into 
consideration when speaking of current business. 

To be sure, sales have dropped off from what they were 
prior to the signing of the armistice. Furthermore, it is 
probably true that sales would have been much larger had 
war continued. This, however, was a forced demand and 
did not represent normal purchases. 

With the war over the market again returns to normal 
purchases and therefore must follow, more or less closely, 
normal buying customs. Therefore it is reasonable to 
expect that the current demand for electrical goods will be 
less than October sales. If the sales, however, were away 
below those for the same period last year or before the 
war, there might be some occasion for feeling pessimistic. 
As a matter of fact, it will probably be found that the 
January and February sales, particularly those by jobbers. 
will surpass those for the first two months of 1918 and 
will be greatly in excess of the sales during pre-war Janu- 
arys and Februarys. 

Incoming orders to manufacturers are, of course, smaller 
than they have been, but it is doubtful if they have fallen 
below what would be good business for this season. Cer- 
tain it is that the total volume of current sales billed of 
electrical goods surpassed that of the first two weeks of 
January, 1914. 

Individual incoming orders, it is true, are not large. but 
this is by comparison with the size of the orders during 
the war. In the light of normal winter business these 
orders will probably be seen differently. 

Optimism is growing, and along this line are quoted the 
following paragraphs written by a prominent Northwestern 
electrical jobber: 

“Reports from many sources in the territory we serve 
show that while new buildings, and in fact most construc- 
tion, have been curtailed, still business has held up very 
well. There has been a great deal of necessary repair 
work. Many of the electrical goods merchants who for- 
merly depended principally on wiring for business have 
come through the past year in very good condition. Many, 
owing to their new problems, have learned the value of 
studying merchandising harder than ever and no doubt 
vill continue to do so from now on. The war has made 
them resourceful, uncovering new openings for business 
undreamed of before. Shortage of labor, for one thing, 
has caused a demand for a great many labor-saving elec- 
trical devices, and though with peace conditions will gradu- 
ally become normal, these appliances will not be laid aside 
but will continue to be used, and the demand for them will 
be greater this year than ever before. 
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“It is easy to see the new opportunities. There certainly 
is a great deal of wiring work which was left undone in 
the last year or two which will be done in 1919. It will 
undoubtedly pay dealers to keep up their stocks of labor- 
saving electrical devices and push their sale. Each appli- 
ance well sold will sell another. We owe credit for this 
to the many manufacturers who have advertised nationally 
and who have created the demand. Display such goods. 
and the sale of them is already partly made. Success de- 
pends upon the merchant’s familiarity with these appli- 
ances. He should be able to explain their use, to repair 
them and give such service that they will prove themselves 
to be all that is claimed for them. It is also true that the 
distribution of fittings, attachments, motors, etc., is as neces- 
sary as the wiring of a building. The wise electrical dealer 
will take advantage of this fact and become the natural out- 
let for such material.” 


HOW THE LABOR FACTOR 
AFFECTS PRICE REVISION 


Lines in Which Labor Is a Large Percentage of Cost 
Are Not Expected to Follow Drop in Raw 
Materials Directly 


The downward trend of prices is receiving considerable 
attention at the present time. It seems to be pretty gen- 
erally felt by preducers that prices in the immediate future 
will depend largely on the labor factor. Thus if labor rep- 
resents a very large percentage of the cost of the finished 
product, the chances for prices coming down are not good. 
If, cn the other hand, raw materials represent the pre- 
dominant cost, prices will drop as raw materials drop. 
Dependent again upon the labor cost will be the extent to 
which the latter class of commodities follow the raw ma- 
terial downward. 

Thus wire has followed copper down. The drop has 
not been the same percentage as the drop in copper. Rather 
has the same differential been kept between refined copper 
and copper wire base. Even here some of the wire pro- 
ducers were reluctant to lower prices. 

On materials where labor plays a much larger part ir 
the cost, such as motors, generators, transformers, etc., 
producers have not lowered prices, nor do they seem inclined 
to do so at the present time. 


SEPTEMBER ELECTRICAL 
EXPORTS AMOUNT TO $5,146,077 


Figures for the First Nine Months of 1918 Totaled 
$43,756,901, Which Is at the Rate of Almost 
$60,000,000 for the Entire Year 


During the month of September last the exports of elec- 
trical merchandise amounted to $5,146,077, compared with 
$3,942,219 for September, 1917. The volume of insulated 
wire and cable exported in September last, while up to 
the general average, was over $200,000 less than in Sep- 
tember, 1917. A large part of this, however, can be ac- 
counted for by price reductions. A nice volume of motors 
and transformers was shipped in September. 

Exports for the first nine months of last year totaled 
$43,756,901, which is about $4,000,000 in excess of those 
shipped during the first nine months of the previous year. 
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On the basis of these figures 1918 electrical exports prob- 
ably ran up almost to $60,000,000. 

Figures in the accompanying table were compiled by the 
Bureau of Foreign and Domestic Commerce: 


Nine Months Ended 


—— September —— —— September ——— 








1917 1918 1917 1918 
DRI pds a0 bn Wee s veo nn $187,665 $250,037 $2,568,049 $2,318,224 
CaTDOGE: .6s665. ; ’ 96,297 125,956 336, 180* 1,135,391 
Dynamos or generators.... 106,784 269,276 858,005 2,464,929 
PO ie isan 52,808 26,396 474,238 707,663 
Heating and cooking a 

po” eee ae 39,927 48,552 85,396* 470,784 
Insulated wire and cable... .. 774,326 548,640 5,492,283 4,214,439 
Interior wiring supplies, in- 

cluding fixtures........... 64,713 88,139 929,800 1,091,379 
Kat Ric stas.can etic 1,193 4.141 13,415 13,464 
Camb MME... .c isaciesss 6,948 6,369 134,364 68,460 
Metal-filament lamps....... 205,793 282,518 2,016,889 2,524,412 
Magnetos, spark plugs, etc. . 239,724 206,160 712,345* 1,948,805 
Meters and measuring instru- 

GUN Fos oda sieees sass: 111,906 100,301 812,181 1,462,320 
Motors Be St bara aero 468,867 589,905 4,599,037 5,489,651 
Rheostats and controllers. .... 4,882 12,993 37,845* 167,578 
Switches and accessories. ... . 166,299 162,049 501,897* 711,966 
Telegraph apparatus, includ- 

SG WGI. . cos 0'nss « 17,707 42,289 470,351 239,260 
TU 55 ha ee eee ca 106,758 228,961 1,495,245 2,228,807 
ee ee 88,660 392,026 1,038,650 2,572,802 
All other 1,200,962 1,761,369 16,401,472 12,926,567 

NOR YG) owe va . $3,942,219 $5,146,077 $39,977,642 $43,756,901 





* Covers period beginning with July 1. 


METAL MARKET SITUATION 


Copper Is Gradually Getting Down to 20 Cents for 
Immediate Shipment 


Some purchasing in small lots, probably to take care 
of current neds, went on last week. Prices show a tendency 
to go a little lower. Copper is gradually getting down to 
20 cents for immediate shipment. Occasional shadings of 
this price on resale are reported. Producers are curtailing 
output, and it has been estimated that only 80 per cent of 
capacity is now in operation. 
interest European buyers in spot American copper. A com- 
mittee of prominent American producers leave for Europe 
within a few days. 

Tin prices strengthened slightly last week in London. 
There is still a wide difference between that market, how- 
ever, and the price of 72.50 cents for United States gov- 
ernment tin. 

Other metals virtually show no change. 
still weak with no buying. 


Old metals are 





NEW YORK METAL MARKET PRICES 





— Jan. 7 — Jan. 13——~ 
Copper: , ey-< £ ee @ 
London, standard spot............. 9% OO 0 94 O O 
Cents per Pound Cents per Pound 
PUNO EE, as xécaweda dpsed cecene 23.00 23.00* 
MUNN Sadécawke ts cde degreey 20.624 20.50 
Is Goi ido-ce ues titans Gees 19.00 18.75 
We NG ori Sas bk pwewnds eens 29.75 22. 75* 
Se er re 6.00 6.00 
REM tds ee hha ER EN Sale ol Gk a 7.75 7.75 
NIG SNE s Cie cccke sc ocxlceainds's 40.00 40.00 
Sheet zine, f.o.b. smelter. ............. 13.00 13.00 
SOU MNES 0 chee h awiarg th. ciw-sien tc oaie am 7.90 7.65 


Tears 


pepe eia<s Govt. price 72.50 
Aluminum, 98 to 99 per cent 


Govt. price 33.10 


Govt. price 72.50 
Govt. price 33.10 


OLD METALS 


Cents per Pound Cents per Pound 


Heavy copper and wire. .............. 





16.00 to 16.50 16.00 to 16.50 

UGG Is ns de cexdise eens cawanlexe oe 9.00to 9.50 9.00 to 9.50 

Beg es ioc teassc nicatadiaranacs 7.50to 8.00 7.50 to 8.00 

LOU I 605s Seva chcawivea teres 4.50 to 4.75 4.50 to 4.75 

Tite MINER ».<'.'0'caceenaesexsdeskis 4.75 to 5.00 4.75 to 5.00 
* Nominal 
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IN TRADE 





THE WEEK | 
| 


FAIR volume of business for January is being done 

in supplies. In many sections of the country 

January sales by jobbers will equal or surpass 
those of January, 1918. Of course, the volume of business 
is not large when compared with preceding months, but 
the January business never is large. Jobbers generally 
see no reason to be discouraged with current demand. 

The feeling of optimism is becoming stronger and 
no setback is expected. The number of new projects 
reported is increasing, and as soon as the winter is past 
a good volume of building is expected. 

Current orders are generally smaller in volume than they 
have been and tend to show the natural hesitancy of buy- 
ers at this time. Great caution is being exercised every- 
where. 

Collections generally are fair. Where government con- 
tracts were taken by word of mouth there may be some 
slowness in settling indebtednss. 


NEW. YORK 


While immediate business is still rather quiet, the trade 
is very optimistic. Sales are expected to pick up from now 
on. One prominent jobbing house reports that January 
sales so far are ahead of those of the first two months 
of January, 1918, and that the indications are that the 
first two months of this year will lead the corresponding 
period of last year. It will be remembered that the first 
two months of 1918, with the extremely cold weather, snow 
and heatless Mondays, did not make so large a showing as 
succeeding months. 

Prices remain very steady. Wire is slightly lower and 
cotton tapes have dropped somewhat. 

WIRE.—Further reductions in rubber-covered wire have 
been made since last week. There are now three manufac- 
turers quoting on 27-cent base, one of them having been 
on 28-cent last week. Five manufacturers are on 28-cent 
base, one on 29-cent, one on 30-cent and two on 34-cent. 
The market is still quiet. The sixty days in the govern- 


ment contract clause, it is understood, will be up some time 
next week. 


LAMPS.—Sales in this territory were larger in 1918 
than in 1917. Agents’ sales were much larger owing to 
the new lamp policy of the New York Edison and the 
United companies. Except for miniature lamps, stocks are 
in pretty good shape. No appreciable increase in sales of 
sign lamps has been noticed since the repeal of Fuel Ad- 
ministration restrictions. The new rigid-filament tungsten 
lamp is selling very well. In fact, production is not yet 
able to keep pace with sales. 

USED APPARATUS.—Just at present the market is 
rather slow, but a fair volume of business, considering condi- 
tions, is being handled. There is a stock of machines on 
hand and the disposition seems to be to reduce this as 
rapidly as possible. 

CONDUIT.—One of the most prominent producers said 
this week that there was no reason to believe that iron 
conduit would be lower immediately. 


INSULATING TAPE.—Prices fell off slightly on cotton 
tapes this week. One jobber reports a drop of from 
3 to 5 per cent. 

LAMP CORDS.—Following the price of wire, cords are 
dropping. Already they are off some 10 per cent. 

PORCELAIN.— Although there has been a drop in other 


building porcelain, the electrical line so far as could be 
learned showed no reduction. 





152 


CHICAGO 


Tangible evidence that residential building is being re- 
sumed in the Chicago territory came to light this week, 
when it was announced that a million-dollar apartment 
building will be erected immediately on the south side in 
Chicago. In the industrial building field it has been an- 
nounced that the Conlon Electric Washer Company, which 
manufactures Western Electric washing machines, will 
erect a three-hundred-and-fifty-thousand-dollar factory 
building on the west side in Chicago. The expenditure of 
$24,000,000 for track elevation and other public improve- 
ments in Chicago is still being held in abeyance by the 
City Council awaiting decision upon a definite plan of action. 

Evidence that public utilities will be in the market as 
buyers is to be found in the announcement that a syndicate 
is being formed to sell $65,000,000 of American Telephone 
& Telegraph Company notes and debentures and $40,000,000 
of notes of the subsidiary companies. The Cleveland Elec- 
tric Illuminating Company is also offering an additional 
$2,500,000 worth of first-mortgage 5 per cent bonds to 
yield about 5§. 

An interesting sidelight on the war contract business 
held by many electrical concerns is the formation of an 
association by 200 manufacturers who have been engaged 
in war work. This organization was formed in Cleveland 
for the purpose of bringing about an early settlement of 
the claims of these contractors against the government. 

The general outlook on business has undergone consider- 
able change since the first ot the year. Extreme views 
have passed. Predictions of calamity and of tremendously 
enhanced prosperity alike have yielded to saner expectations 
for the future. A middle ground, that of good and satis- 
factory business to follow a brief period of readjustment, 
appears to be generally taken at present. 

Jobbers report that during the last two weeks business 
has been quiet and that inquiries have been almost entirely 
for material to fill immediate needs. During this period 
sales conferences have been held to determine what chan- 
nels shall be utilized for the distribution of goods in 
1919. To most jobbers it appears that the dealer field and 
the central-station field will be likely to produce the most 
volume. The dealers, it is felt, have an opportunity to 
capitalize upon the favorable electric appliance situation, 
and it is believed that central stations will open up on 
construction work. In the meantime there appears to be 
very little tendency for prices to soften. 

COPPER WIRE.—One exception to the general price 
situation appears to be in the copper trade. Bare copper 
has been offered at 23, with 19 bid. Rubber-covered wire 
is being offered in Chicago at from 27 cents to 32 cents 
per pound. While the copper situation has continued to 
weaken during the last week, the belief is that it has very 
nearly reached its level. 


CONDUIT.—The expected price reduction has not yet 
taken effect. 


FANS.-—The prices of all fans have been advanced by 
manufacturers in the neighborhood of 20 per cent. In- 
creased prices of labor and of materials bought early for 
this class of goods is given as the cause for the advance. 

STREET-LIGHTING EQUIPMENT.—The electrical de- 
partment of the city of Chicago has been busy during the 
past week preparing estimates that may be used in connec- 
tion with a bond issue to secure money for additional street 
lighting. This work will be made a part of the program 
for pushing public improvements in order to give returning 
soldiers work. 

AUTOMOBILE ACCESSORIES.—There has been no 
tendency toward a reduction in prices in these goods. 
Jobbers who are making up catalogs and have applied 
to manufacturers to know what is about to happen have 
been told to go ahead and make up catalogs on the basis 
of last year’s list prices. This is taken to indicate that 
the prices will be comparatively steady, although it does 


not necessarily follow that no change will be made in the 
discount. 


MOTORS.—While motor buyers are apparently waiting 
for a drop in motor prices, the motor manufacturers state 
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that no price decrease is contemplated and that furthermore. 
some increases may zo into effect. Practically complete 
stocks are available. 


BOSTON 


Business is still rather quiet, but inquiries are coming 
in satisfactorily and a good deal of project work is being 
done. Engineers are investigating power development and 
applications for clients who talk of improving their plants 
this spring. Contractors are handling many odd jobs and 
are getting their organizations into shape for the expected 
revival in building. Better relations between all branches 
of the industry were forecast at last week’s convention of 
electrical contractors at Worcester, and it would seem that 
most of the old sources of friction between contractors and 
central stations are gradually being removed. 

Labor conditions are steadier with the virtual end of 
the strike at the Pittsfield works of the General Electric 
Company. Jobbers are still resting on accumulated stocks, 
and few shortages of material are now reported. Rumors 
persist that the prices of some of the smaller appliances 
are booked for further advance soon. Deliveries are getting 
better. The Worcester Electric Light Company has voted 
to issue 4000 shares of additional capital stock at $185 to 
meet the cost of improvements now under way or recently 
completed. Central stations continue to report record 
holiday sales of appliances. Collections are still a bit slow. 
but there appears nothing to worry about in this department 
after the way in which the shock and burden of war were 
met and carried. Optimism is general as to the outlook 
despite the time required in readjustments. 


WASHING 


MACHINES.—Stocks have more nearly 
caught up with the demand than for many months. Prices 
are steady and solicitation is on the increase. One jobber 


reports double the orders in 1918 which he filled in 1917, 
but production curtailment hit the local market hard. 


VACUUM CLEANERS.—Business is excellent and there 
is little complaint as to deliveries. Prices are firm and 
seem likely to stay so. 


ELECTRIC SIGNS.—The demand is picking up fast, the 
last fortnight showing a big increase in orders. While 
deliveries are still slow on sign lamps, better stocks will 
soon be available. Material is plentiful, but labor is short. 
Just before the armistice it was hard to obtain any quota- 
tions, but now the outlook is excellent. 


WIRE.—AII sizes are now plentiful. The demand is light. 
Prices are rather soft, quotations 7 cents below the recent 
32-cent mark being heard of last week. “Watchful wait- 
ing” appears to be the policy of buyers. 


MOTORS.—Ingquiries hold up well, though sales are con- 
siderably below recent war levels. Factory stocks are in- 
creasing. Immediate shipments on sizes up to and including 
50 hp. are generally to be had. Stocks are a bit spotty 
above this rating. Jobbers are not buying many motors at 
present. A. vigorous attack on the present form of motor- 
agency contract by E. R. Davenport, sales manager of the 
Naragansett Electric Lighting Company, Providence, R. L., 
was a feature of last week’s electrical contractors’ con- 
vention at Worcester. Motor prices are firm, and the 
entrance of boxes of used motors into the market from war 
plants does not appear to have much effect on schedules. 
Many inquiries are being received in connection with future 
power development engineering. 


ELECTRICAL RADIATORS.—Deliveries are improving 
and jobbers’ stocks are in better shape. Some cutting in 
prices by retailers is in progress. These outfits are fast 
getting into the staple class. 

SCHEDULE MATERIAL.—The demand is light and 
stocks are large. The factories are disposed to take things 
easily and are very hard pressed at present. 


CONTROLLING APPARATUS.—Orders favor the 
smaller equipments. Deliveries are better and prices are 
firm. 


CONDUIT.—Stocks are gradually increasing, 
much change in price. The demand is off. 


without 
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ATLANTA 


The total volume cf business shows an apparent slump 
as compared with last week. Stocks, however, are being 
kept up and the assortments fairly well maintained, more 
particularly in staples and necessities than in luxuries, 
odds and ends and slow-selling articles. The feeling is 
general that goods will be more plentiful and easier to get 
in the coming months than they have been for some time. 
This naturally leads to declines in prices, some of which 
are already in evidence. Nothing so far has developed in 
the way of a tendency to force sales at the expense of 
prices, as there seems to be a realization that such a course 
will merely precipitate trouble and defeat its own pur- 
pose. Manufacturing continues very good throughout the 
Southeast. Although this section will be affected less than 
any other during the reconstruction period, owing to the 
fact that industrial life is not so highly organized as in 
other sections, the cancellation of government work and 
contracts will be keenly felt. Building and construction 
are comparatively still this week, but there is a general 
hope for an early opening up of activity. Probably the 
most significant facts that have developed are the universal 
optimistic attitude toward the future and the constant and 
steady endeavor to sustain and enlarge the demand for all 
classes of material. There is great activity in the Kentucky 
coal fields. 

POLES.—Business seems to be increasing and the call 
is more insistent than for the same period in December. 
Prices are steady and shipments excellent. 
HARDWARE.—The demand appears to be holding up 
well. Deliveries are improving and prices are unchanged. 

CROSS-ARMS.—The, volume of sales remains about the 
same on arms and pins. Orders for small lots are increas- 


ing, while on the other hand carload lots show a decided 
decrease. Prices are steady. 


INSULATORS.—- Although there was considerable activity 
during December, business this week is comparatively slow. 

ELECTRIC RANGES.—Dealers report that the range 
sales have slowed down during the past six weeks. This 
is accounted for by the fact that central-station interest is 
lacking at this period of the year. Factory facilities have 
reached the point where shipments can be made promptly. 


WIRE.—In the face of a weakening in price the demand 
for both rubber-covered and weatherproof continues active. 
While there was a shortage in a few sizes in December, 
there is no difficulty now in securing any reasonable re- 
quirements. The call for heavy cable is away off and 
very little business is being transacted. This condition 
is thought to be only temporary, however. 


SEATTLE—PORTLAND 


From present indications business transacted by electrical 
jobbers and dealers in Seattle during January will be as 
good and in as large a volume as last year. Buying to date 
this month has been comparatively brisk when certain 
factors such as closing down of lumber mills and camps 
are taken into consideration. Deliveries are being made 
in steady volume, and shipyard and industrial orders are 
coming through well. During the week the second drop in 
copper and rubber-covered wire was noted. Rural business 
since the signing of the armistice has been gradually drop- 
ping off. It is expected that when out-of-town buyers 
are convinced that prices will not drop back to pre-war 
standards new construction long pending will proceed. 
At present sales made are for maintenance work strictly, 
and every one seems waiting for a decrease in prices, 
which the jobbers as a whole believe will not materialize 
for a long time. Portland territory reports conditions about 
the same. Electrical contractors are having little to do, 
contrary to expectations. The utilities have lost an 
appreciable power load owing to the closing down of the 
lumber mills and the wooden shipbuilding plants. 


MOTORS.—Demand for smaller sizes is keepinz up well. 
Orders for larger sizes show a slight decrease. 
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LAMPS.—All sizes, particularly 100, 150 and 200-watt 
size for industrial purposes, are moving finely. Residential 
demand, particularly for new construction, during the past 
two weeks showed a material decrease. Demand from 
all sources is expected to decrease rapidly with the coming 
of longer and lighter days. 


COLLECTIONS.—Since cessation of hostilities collections 
have not been nearly so brisk. This condition was notice- 
abie to a greater extent during the past month. Collections 
from wooden shipbuilding concerns especially are slow. 
This is said to be due to the government’s attitude on 
payment for wooden ship contracts. The government’s 
attitude regarding private interests accepting foreign con- 
tracts is also hindering proposed constructional activities 
in both wooden and steel yards. Collections from steel 
shipyards are satisfactory and industrial collections are as 
good as ever. New credits are few, and not many will 
be placed until the country generally has settled back 
more or less to normal. Rural collections are satisfactory, 


although recently they have shown perceptible slowing up. 
Rural credits are negligible. 


SAN FRANCISCO 


Although architects are again busy and daily construc- 
tion notes record many new projects, orders are still rather 
small and reflect the tendency toward an attitude of watch- 
ful waiting. Electrical contractors report that they have 
signed up on a number of jobs. A great deal of new 
construction work was announced during the past week, 
and although there were no exceptionally large jobs 
included, the number of new clubhouses, large dwellings, 
auditoriums and hotels is significant. San Francisco build- 
ing permits for December, 1918, total 222, amounting to 
$467,000. Los Angeles permits for the same period total 
527, amounting to $603,000. New canneries and packing 
plants at Turlock, Chino and San Diego are reported, and 
the importance of cereal crops for the coming year is 


forecast by the establishment of a new tractor plant in 
Fresno. 


TOOLS.— The government is requisitioning a number of 
small electrical tools, such as pliers, clamps and the like, 
and it has disclosed the fact that the Pacific Coast is 
very short on this material owing to the inability of East- 
ern factories to make delivery. 


WIRE.—The situation is a little better on inside and 
outside telephone wire, with the exception of No. 17, which 
is scarce in the copper-steel style. 

INSULATING MATERIAL.—Some styles of insulating 
varnishes have increased in price 19 per cent, but in 
general the line remains steady with a big demand and 
fairly good local stocks. It is a question whether this 
business will run as well as it did last year, when the 
extreme dearth of motors made it imperative to patch 
up every available style. 

CONDUIT.— The cost of flexible non-metallic conduit has 
been decreased about 20 per cent, and it is again being 
sold in less than coil quantities in small sizes. Rigid-iron 
conduit has decreased 10 per cent in all sizes. The con- 
duit situation is better, a number of outstanding orders 
have been completed and jobbers’ stocks have improved. 

PORCELAIN MATERIAL.—Five-sixteenths-inch tubes 
and No. 54 knobs have decreased about 10 per cent, the 
rest of the line remaining firm. The demand has fallen 
off considerably since many municipalities were compelled 
to resort to knobs and tubes in special cases, on account of 
the former conduit shortage. 


ELECTRIC RANGES.—There is practically no electric 
range business at this time, principally on account of the 
lack of any special solicitation. This again is affected by 
several factors, of which the principal is the inability of 
the central stations to handle or create a range load at 
this time. Several tactories have announced educational 


campaigns and missionary work which will no doubt 


result during the latter part of the year in increased 
activity. 




















Current Prices of Electrical Supplies 
New York and Chicago Quotations 





E ee prices quoted are those prevailing in stand- 
ard packages of specified lots on apparatus and 
appliances in Eastern and Middle West markets 

at the beginning of business on Monday of this week. 

They are in all cases the net prices or prices subject 

to discounts from standard lists of contractors, cen- 

tral stations, dealers and others engaged in the re- 
sale of such goods. 

Prices in Southern and other nearby markets will 
rule about the same as those in the Middle West, al- 
though slight modifications to cover increased freight 
and local demands should be expected. In the Far 
West and on the Pacific Coast the prevailing prices 
are naturally higher, covering as they must increased 
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BATTERIES, 


VER, 


Single-Conductor 


DR Y—Continued 
| CHICAGO 


freight and the necessity of larger stocks with in- 
creased interest and warehouse charges on account 
of the distances from sources of supply, infrequent 
turnover of stock and uncertainty as to delivery of 
goods in transit. Moreover, the Far West presents a 
wide variation in demand due to a small population 
spread over a wide area in agricultural and mining 
communities, as contrasted with the denser popula- 
tion of the East and Middle West, their nearness to 
the sources of supply, the more frequent turnover 
in stocks and the constant demands which arise in 
industrial centers. Price variations may be due to 
difference in grade of products of different manu- 
facturers, to local conditions, or to both. 
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CONDUIT, COUPLINGS AND ELBOWS, 


Ket ie No. 6 No. 6 Size, In. Couplings, List Elbows, List 
B. & S. Size 1000 Ft. Bach Net Regular Ignitor Baie tania $0.05 $0.19 
No . 61.00 Less than 12. $0.44 to $0.45 $0.44 to $0.45 ee ee ee . 06 19 
~ a yi an | 120 58... 38 to 39 Eiger one 07 19 
No. 10 solid. 90 00 35 to 362 sSt6- 2372 i .10 van 
No. 8eolid 106.00 326 to 332 .326 to 342 1 ponent gti: .13 ae 
No. 6solid..... 145.00 if a 45 
No. 10 stranded.............. 95.00 erat kees ¥ “a 
ON ye ee ee ee 115.00 rT “40 i = 
No. Gecrmmiied.. ... 05... i008s. 160.00 List per | 3° 60 , 
No. 4stranded................ 205.00 Ft. per Coil 100 Ft . 4.80 
No. 2 stranded 266.00 s 250 $5 00 
No. 1 stranded 315.00 ° 250 7 50 DISCOUNT—NEW YORK 

T win-Conductor 2 100 10.00 } in. to } in. 2 in. to 3in, 
No. 14 solid 104.00 | |* . $3.00 | Less than 2500Ib..... 7% to 7.1% 9% to 9.1% 
No. 12 solid 135.00) |, 30 36 00 | 2300 to 5000 Ib....... 10% to 10.1% 12% to 12.1% 
ao. os led os = 1} 25-50 35.00 _(For galvanized deduct six points from above 
wo. G-eteanded 370.00 | 2. 25-50 45.00 | ‘iscounts.) 
No. 4 stranded 575.00 | 23 25-50 52.00 


NET PRICE AND DISCOUNT PER 1000 FT. 


Less than coil 


Coii to 1000 ft 


Less than coil 
Coil to 1000 ft 
Less than coil 


Coil to 1000 ft 


Tess than coil 
Coil to 1000 ft 


Less than cecil 
Coil to 1000 ft 


Less than coil 
Coil to 1000 ft 


Less than coil 
Coil to 1000 ft 


Less than"coil 
Coil to 1000 ft 


1/5 to std. pkg 


Std. pkg 


NET PER 


NEW YORK 


Single-Conductor 


Less than Coil 


50 to barrel. 
Barrel lots... 
CONDUIT, METALLIC FLEXIBLE 
Size, In. ‘t. 
| 


DISCOUNT—CHICAGO 


1000 FT.—NEW YORK 


i to 3 In. 


Coil to 1000 Ft. Less than 2500 lb+ 5.5% to+3.5% 


; to 3 In 
+3.5%tot+1.5% 
2500 to 5000 Ib.... +2.5% to +0.5% +5%to+1.5% 


: aE 2-in. single.trip $75.00 $63.75— 69.75 . lvani si i is- 
No. 14 Solid Boy double stip 75.00— 82.50 72. 00— 75.00 waar” vanized deduct six points from above dis 
List }-in. single strip 100.00 85.00— 93.00 
vee 10% }-in. double strip 100.00—110.00  96.00—100.00 FLATIRONS 
No. 12 Solid NEW YORK 
List NET PER 1000 FT.—CHICAGO a seas 
10% RAG QHIOD: 25. esos $6.50 to $7.00 
Petia enti Less than Coil Coil to 1000 Ft. Discount...... 20% to 25% 
No. 14Solid | 2-in-singlestrip $75.00 $63.25 to $63.75 
: s-in. double strip 78.25 to $78.75 71.25 CHICAGO 
List }-in.singlestrip 100.00 75.00to 85.00 
ae }-in. double strip 105.00 93.00to 95.00 | List price $7.00 to $7. 50 
No. 12 Solid Discount ...... 20% to 30% 
List CONDUIT, NON-METALLIC FLEXIBLE 
10% List ba FUSES, INCLOSED 
sain i aa. 4st per ast per 
DISCOUNT—CHICAGO Size, In. Foot Size, In Foot 250-Volt Std. Pkg. Lis 
Single-Conductor 32 $0.053 1 $0.25 3-amp. to 30-amp 100 $0.25 
No. 14 Solid 5 06 14 33 35-amp. to 60-amp......... 100 .35 
+20% | B-- +--+: 09 13 : 40 65-amp. to 100-amp.... 50 .90 
Wee Fees 12 1} 47 110-amp. to 200-amp 25 2.00 
No. 12 Solid ae 15 2 55 225-amp. to 400-amp 25 3.60 
NO. solic i 18 2} Keats 65 450-amp. to 600-amp........... 10 5.50 
+ 20% 600-V olt 
"* - NET PER 1000 FT.—NEW YORK 3-amp. to 3G-amp.......... 100 $0. 40 
Twin-Conductor N eI: 35-amp. to 60-amp 100 .60 
No. 14 Solid Less than $15 to $60 $60 to $150 65-amp. to 100-amp........... 50 1.50 
$115.00 $15 List List List 110-amp. to 200-amp........... 25 2.50 
100.00 ¥y-in $25.00-50.70 $24.60-35.20 $23.00-30.25 | 225-amp. to 400-amp 25 5.50 
No. 12 Solid | }-in—  30.00-56.40 28.00-38.40 26.00-33.00 | 450-amp. to 600-amp 10 8.00 
+30% to +20% | 
List NET PER 1000 FT.—CHICAGO DISCOUNT—NEW YORK 
Severe PS Less than $15 to $60 $60 to $150 | Less than 1/5 std. pkg 30% 
List ranges from $0.22 to $0.30 each. $15 List List List 1/5 to std. pkg 41% 
Standard packages from 100 to 250. yr-in. $60.00 $30.00 $26.00 
DISCOUNT—NEW YORK }-in.— 65.00 32.50 29.00 DISCOUNT—CHICAGO 
Less than 1/5 std. pkg +20% Less than 1/5 std. pkg..... 30% 
Reman List CONDUIT, COUPLINGS AND ELBOWS, OS SO ECAR ons Sacasics eu osnscss MOee ae 
F 15% to 17% RIGID IRON puSE PLUGS 
DIS INT—C AGO 
ISCOUNT HICAG Card No. 40 


Less than 1/5 std. pkg 
1/5 to atd. pkg 


GMEAIER:. . -dccscecs 18% to 36% | Size, In. 

BATTERIES, DRY ees ete atone Fat 98 
NEW YORK } pSGlo ah ina sieaha orl 
No. 6 No. 6 Pees Oe eee 
Each Net Regular Ignitor 1k re eee 
Less than 12........ $0.45—$0.46 $0.45—$0.47 SRE ere ear ret ne ey ie aed 
oe OR ads ve 40 . 40— 41 EES ae ee ae 
50 to barrel. ........ .35— 36 .36— 37 eee Thee Pe ee 

Barrel lots. ........ 32— + .329 Se PO Di ciewccs : 
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+30% to List 
+5% to 20% 


—— 


3-Amp. to 30-Amp. 
Conduit, List 


00 


> NEW YORK 

$0 ng Per 100 Net 
Ps ate Cay 08} Less than 1/5 std. pkg... $6.00 to $8.75 
Re a ae 08} SFP ROR io v055 ccbasadas 5.50 to 7.00 
Ses eels “i Standard packages, 500. List, each, $0.07 
(A Flies on 
ee 23 CHICAGO 
Mitkeuwacs .27} Per 100 Net 
aus eatteltaa ste . 374 Less than 1/5 std. pkg................ $8.00 
knit ke were . 584 S/O OA I inks Odi inci 's oad obec 0c 7 
Poa ae . 764 Standard packages, 500. List, each, $0.07 
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LAMPS, MAZDA OR TUNGSTEN 
110 to 125 Volts 


List, 
Regular, Clear: Std. Pkg. Each 
10 to 40-watt—B... 190 $9.35 
60-watt—B...... 100 .40 
100-watt—B...... ; 24 85 
POPGMOES, 5 ikke c cece means 50 70 
100-watt—C........... 3 24 1.10 
200-watt—C.. . ... ow cece 24 2.20 
300-watt—C as 24 3.25 
Round Bulbs, 34-in., Frosted: 
15-watt—G 25 50 . 60 
25-watt—G 25 ed 50 . 60 
40-watt—G 25...... 50 . 60 
Round Bulbs, 3}-in., ’ ‘osted: 
60-watt—G 30 ak 24 . 82 
Round Bulbs, 43-in., Frosted: 
1u0-watt—G 35 Si 24 3 
DISCOUNT—NEW YORK 
Less than std. pkg List 
Std. pkg 10% 
DISCOUNT—CHICAGO 
Less than std. pkg List 
Std. pkg 10% 
LAMP CORD 
otton-Covered, Type C, Ne. 18 
NEW YORK 
Per 1000 Ft. Net 


Less than coil (250 ft.) 


$32. 18—$40.77 | 
Coil to 1000 ft 


28.60— 32 98 | 


CHICAGO 
Per 1000 Ft. Net 


$38.06 
28 00 


Less than coil (250 ft.) 
Coil to 1000 ft 


LAMP GUARDS, WIRE 


Standard packages from 50 to 150 
NEW YORK 
Net per 100 $33.00 
CHICAGO 


Net per 100. $30.00 to $33.00 


OUTLET BOXES 


List 
Nos. per 100 
10i—-A, A 1}, ey 6200, 320 a $30.00 
102—-B.A., 6200, 300, A.X., 14, 4S.. 30.00 
103—C.A., 9, 4R, > ‘th eae cat 25.00 
106—F.A., 7,C.S., 14,3 R 20.00 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $10.00 list.. 26% 20% 
$10.00 to $50.00 list......... 36% 31% 
DISCOUNT—CHICAGO 
Black Galvanized 
Less than $10.00 list. 20% 10% 
$10.00 to $50.00 list.. 30% 20% 
PIPE FITTINGS 
DISCOUNT—NEW YORK 
Less than 1/5 std. pkg ea 10% 
1/5 to std. pkg sae aloes , 20% 
Std. pkg ; 30% 
DISCOUNT—CHICAGO 
Less than 1/5 std. pkg 5% 
1/5 to std. pkg ea 15% 
Std. pkg ; 25% 


PORCELAIN CLEATS—UNGLAZED 
Two and Three Wire 


NEW YORK 
Per 1000 Net 


$20.00 to $21.00 
. 17.00 to 17.85 
List per 1000, $21 to $34 


Less than 1 e std. pkg 
Ge lS eee 
Standard package, 2200. 


CHICAGO 
Per 1000 Net 


Less than 1/5 std. pkg. . $21. 00-$24.15 
1,5 to std. pkg 17.85— 21.00 
Standard packnen, 2200. List per 1000, 29.00- 21.00 


| Less than $10 list 
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PORCELAIN KNOBS 
NEW YORK 


Per 1000 Net. Std. Pkg. 3500 Std. Pkg. 4000 


53 N.C.—Solid Nail-it—N.C 


. $16.00 $32.00 
13.60 27.20 


Less than 1/5 std. pkg. 
1/5 to std. pkg 


CHICAGO 
Std. Pkg. 3500. Std. Pkg. 4000 
54 N.C.—Sclid Nail-it—N.C. 


Less than | /5std. pkg.$13 00-$18. 40 $32.00-$36.80 
1/5*o std. pkg.... 11.50- 16.00 27.20 32.00 


Per 1000 Net. 


SOCKETS AND RECEPTACLES 


Std. Pkg. List 
}-in. cap key and push sockets..... 500 $0. 33 
}-in. cap keyless socket........... 500 .30 
}-in. cap pull socket 250 60 


DISCOUNT—NEW YORK 


Less than 1/5 std. pkg. +20% 
1/5 to std. pkg List 
DISCOUNT—CHICAGO 
Less than 1/5 std. pkg List 
1/5 std. pkg o = And Ce 10% 
SWITCHES, KNIFE 
250-Volt, Front Connections, No Fuse 

High Grade: 
30-amp. S. P. S. T $0. 80 
60-amp. 8. P. S. T 1.20 
SPER TET Be Bi ae vesraawareereas 2.25 
200-amp. S. P. 8. T ness 3.48 
300-amp. S. P. 8S. T 5.34 
30-amp. D. P. S. T 1.20 
60-amp. D. P. 8. T 1.78 
100-amp. D. P. 8. T 3.38 
200-amp. D. P. 8S. T 5.20 
300-amp. D. P. S. T 8.00 
30-amp. 3 P. 8. T 1.80 
60-amp. 3 P. 8S. T 2.68 
100-amp. 3 P.S.T... 5.08 
200-amp. 3 P. S. T 7.80 
EE EN 5 ha beac a ecaeaonneis 12.00 
Low Grade: 
ROME Ry 5 os.) ies tlncndees ene ted $0.42 
SNC MCE Ee S.., sss sciceecces cect .74 
Speen Oe  ... ... .orccacnccevnenece 1.50 
SE RE Wie Br 8 se sai coun e ae se auwe 2.70 
30-amp. D. P. 8. T . 68 
rs eae On 5 has obs ca cudanks 1.22 
3 OE ON: A Se ee eee 2.50 
200-amp. D. P. 8. T 4.50 
SO. Fe RS yas Sea 6 be ee 1.02 
60-amp. 3 P. 8S. T 1.84 
100-amp. 3 P. S. T 3.76 
200-amp. 3 P.S. T... 6.76 


DISCOUNT—NEW YORK 

High Grade 
+15%to+10% 
+10%to 2% 

bitein oa S eteia 5% 
Low Grade 
+5% to list 
List to 8% 

I 70 


Less than $10 list 
$10 to $25 list 
$25 to $50 list 


$10 to $25 list 
$25 to $50 list 


DISCOUNT—CHICAGO 
High Grade 
+25%+15% 
+ 10% to2% 
+5 to %5% 
Low Grade 


415% to +5% 


Less than $10 list 
$10 to $25 list 
$25 to $50 list 


Less than $10 list 


$10 to $25 list........ ahs 2% to 8% 
Po ee 5% te 15% 
SWITCHES, SNAP AND FLUSH 
5-Amp. and 10-Amp., 125-Volt Snap 
Switches 
Std. Pkg. List 
5-amp. single-pole 250 $0.28 
5-amp. single-pole,ind........... 250 32 
10-amp. single-pole... 100 48 
10-amp. single-pole, ind. 100 54 

5-amp. three-point stoameuhs 190 54 
10-amp. three-point............ 50 .76 
10amp., 250-volt, D. P..... 100 66 


10-Amp., 250-Volt Push-Button Switches 


Std. Pkg. List 
10-amp. single-pole. . af; 100 $0.45 
10-amp. three-way............. 50 70 
10-amp. double-pole. sya 50 70 
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SWITCHES, SNAP AND FLUSH—Continued 


DISCOUNT—NEW YORK 
Less than 1/5 std. pkg 
Bim Ur WR Ns oko eae 


Std. pkg 15% to 17% 


DISCOUNT—CHICAGO 


Less than 1/5 std. pkg 
af 5 to std. pkg 
Std. pkg 


+30% to list 
+5% to 10% 
18% 


SWITCH BOXES, SECTIONAL CONDUIT 


List 
Union and Similar— Each 
No. 155 eae ACE e Se rer $0.34 
No. 160 seeeon chews wearers . 60 
DISCOUNT—NEW YORK 
Black Galvanized 
Less than $2.00 list. Net to 18% Net 
$2.00 to $10.00 list 10% to 28% 5% 
$10.00 to $50.00 list. 20% to 45% 10% 
DISCOUNT—CHICAGO 
Galvanized Black 


Less than $2.00 list.. 
$2.00 to $10.00 list 
$10.00 to $50.00 list 


25% to 40% 
25% to 50% 
25% to 64% 


20% to 30% 
20% to 40% 
20% to 52% 


TOASTERS, UPRIGHT 
NEW YORK 


List price 


! $6.00 to $6.50 
Discount. 


20% to 25% 


List price 
Discount 


$7 00 
20% to 30% 


WIRE, ANNUNCIATOR 


NEW YORK 


Per Lb. Net 
No. 18, less than full crea ses $0. 44- $0. 66 
No. 18, full spools. .42- 56 
CHICAGO 
Per Lb. Net 
No. 18, less than full spools... $0.53 to $0.72 
No. 18, full spools 435to .605 


WIRE, RUBBER-COVERED, N. C. 
Solid-Conductor, Single-Braid 
NEW YORK 
- Price per 1000 Ft. Net ————— 
Less than 500 to 1000 to 


500 Ft. 1000 Ft. 5000 Ft. 


. $18. 00-$25.00 $12.50-$17.00 $12.50-$15.00 
-- 23.40 27.09 21.06- 23.22 17.55— 23.22 
- 32.14 32.40 28.92- 32.40 23.14 27.45 
40.32- 45.72 36.96— 45.72 32.26- 38.10 
58. 52- 72.36 53.20- 60.30 51.07- 57.88 


4 


Ls 
° 


Se2ONn> 


CHICAGO 


Price per 1000 Ft. Net ——-——— 


Less than 500 to 2500 to 
500 Ft. 2500 Ft. 5000 Ft. 


$24. 00-$25.00 $17. 50-$18.00 $15 00-$15.50 
30.48 31.44 30 48 31.44 26 67- 31.44 
42. 32- 43.84 42.32- 43.84 37 03- 38.36 
59.36- 61.76 59.36- 61.76 51.94- 54.04 
97.68-101.28 85.47— 88.62 85 47- 88 62 


Z 
° 


PPEorw> 


WIRE, WEATHERPROOF 
Solid-Conductor, Triple-Biaid, Size 4/0 to 3 Ine. 


NEW YORK 
Per 100 Lb. Net 


Less than 25 lIb...... $34.75 
25 to 50 lb...... 34.75 
Se WG aD... ccvcsa 33.75 


Per 100 Lb. Net 
. $35.76 to $39.75 
34.76t0 38.75 
33.76to 37.75 


Less than 25 Ib 
25 to 50 Ib 
50 to 100 ib 











NEW APPARATUS & APPLIANCES 





A Record of Latest Developments and Improvements 
in Manufacturers’ Products Used in 


the Electrical Field 





Switchboards for Small 
Installations 


Switchboards suitable for small in- 
stallations such as the control of a di- 
rect-current generator and three light- 
ing circuits are being made by the 
Westinghouse Electric & Manufactur- 
ing Company of East Pittsburgh, Pa., 
and are called the “ready-to-wear” 
kind. One feature of these switch- 
boards is that they can be placed in 
operation by simply connecting the 
leads from the generator and feeder 
circuits to the terminals for that pur- 
pose. Contrast with this simplicity, 





FRONT AND BACK VIEWS OF 
SWITCHBOARD 


says the manufacturer, the complexity 
of purchasing meters, switches, circuit 
breakers, framework and so forth and 
the work of designing and assembling 
these separate devices into the com- 
plete panel on the job. Detail work, 
time, expense for tools and the possi- 
bility of faulty assembly and operation 
are obviated by using these panels, 
which are suitable for 125-volt and 
250-volt installations up to 600-amp. 
rating and permit a choice in the num- 
ber and capacity of feeder circuits. 


Split Handles for Portable 
Lamp Guards 


What is said to be a new departure 
in portable lamp-guard handles has 
been placed on the market by the Flex- 
ible Steel Lacing Company of Chicago 
for attachment to the “Flexco” ex- 
nanded-steel lamp guards manufac- 
tured by this company. The new han- 
dle as well as these lamp guards opens 
in‘halves from a hinge at the bottom 
of the guard, thus permitting the quick 
insertion of the lamp. After this has 
156 


been done the halves of the handle and 
guard are closed and locked, the cord 
running through grooves in the handle, 
A distinct 


which is made of wood. 





QUICKLY SNAPS OVER 
AND CORD 


LAMP BULB 


advantage of this portable lamp ex- 
tension is claimed, since most handle 
lamp guards must be “wired up” while 
the new handle and lamp guard snap 
right over the bulb and cord, making 
a safe light for use in garages, fac- 
tories, warehouses and other places 
where dark corners and fire danger ex- 
ist. 


Semi-Indirect Lighting Unit 
with Safety Holder 


A new design of semi-indirect light- 
ing unit for hanging on a drop cord 
or chain has been placed on the market 
by the American Fixture Dealers’ Syn- 
dicate of 235 Fifth Avenue, New York 
City, and features a double-grip safety 
holder. It consists of a lower bowl and 
an upper reflector, both being of a 





SUPPORTED FROM SOCKET AT TWO POINTS 


pearly white glass, and has a holder 
which supports the fixture from the 
socket at two points. Three screws 
not only grip the lamp socket in the 
same manner as an ordinary 2}-in. 
shade holder supports a shade, but 
there are also three straps extending 
up from the inner collar and these 


screws. The straps clamp over the 
top of the socket, making it impossible 
for the unit to become loose and drop. 
Because of a safety ring in the holder 
it is also said that the glassware will 
not fall even though broken. The new 
unit measures 11 in. by 74 in. (28 cm. 
by 19 cm.). 


Heaters for Crane Cabs or 
Similar Service 


A heater for use in crane cabs, street 
cars and similar places is being mar- 
keted by the Simplex Electric Heating 
Company of Cambridge, Mass. It con- 
sists of a protective iron casing, with- 
in which a coil spring heater is mount- 
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GRID-TYPE UNIT CAN BE ARRANGED FOR 
THREE-HEAT CONTROL 


ed, and a reflector arrangement for 
keeping the heat out of the walls upon 
which thc unit is mounted. A maximum 
of 1000 watts may be obtained from 
these units, which are of the one-heat 
type. 

Where a more inexpensive construc- 
tion is desired the grid-type heating 
units also made by this company may 
be used. They are of enamel cast iron, 
have a maximum voltage of 1200, may 
be arranged for three-heat control and 
may be mounted almost anywhere. 





Decorated Lighting Fixture 


A decorated-type lighting fixture 
has been added by the Luminous Unit 
Company of St. Louis to its line of 
“Brascolites.” The new style uses one 
of the regular commercial types of 
these units as the basis of its construc- 
tion, but it has a silk shade and is sus- 
pended from the ceiling by a silk rope, 
forming a highly decorative and effi- 
cient fixture for residence, tea room, 
candy shop and other artistic applica- 
tion. It is pointed out that the silk 
shade is not only decorative but also 
eliminates ceiling shadows by reflect- 
ing the light from the white interior. 


JANUARY 18, 1919 


Trade Notes 


Foreign Trade Opportunities 


Following are listed opportunities to en- 
ter foreign markets. Where the item is 
numbered, further information can be ob- 
tained from the Bureau of Foreign and Do- 
mestic Commerce, Washington, by mention- 
ing the number. 


La Sociedad Espanola de Lampasas 
Electricas “Z,” Barcelona, Spain, lamp 
manufacturer, wishes information regard- 


ing the most up-to-date American machin- 
ery for manufacturing incandescent lamps, 
with a view to purchasing such apparatus. 


An engineer in France (No. 27,984) 
wishes an agency for the sale of all kinds 
of electrical equipment and supplies. Cash 
will be paid and correspondence may be in 
English. 





New District Managers for the 
Roller-Smith Company 


The Roller-Smith Company, manufac- 
turer of electrical instruments and circuit 
breakers, New York City, announces the 
opening of a Detroit office in the New 
Telegraph Building in charge of C. H. 
Nicholson, formerly connected with the 
Chicago office of the company, who has just 
returned from service with the Signal Corps. 
Mr. Nicholson is a graduate of the Uni- 
versity of Wisconsin and has been with the 
Roller-Smith Company since his graduation 
with the exception of a short period when 
he was with the General Roofing Company 
of St. Louis. The activities of the Roller- 
Smith Company’s Detroit office cover the 
entire State of Michigan, and Mr. Nichol- 
son will give special attention to the au- 
tomobile instrument business in that terri- 
tory. 

The company also announces the appoint- 
ment of James E. Wood as manager of its 
Cleveland office at 711 Williamson Build- 
ing, succeeding C. S. Ripley. After leaving 
the Hawley Electrical School of Boston 
Mr. Wood spent two years in the electrical 
contracting business in the East, giving 
up this line to enter the employ of the 
Serew Machine Products Corporation. of 
Providence. Here he was first engaged in 
automatic telephone development work and 
later was associated with the Chicago of- 
fice of the same concern. He then left to 
enter the engineering department of the 
Western Electric Company at Chicago, re- 
maining in Chicago until the latter part of 
1918, at which time he left to engage in 
government radio work. The Cleveland of- 
fice covers the State of Ohio and part of 
the State of Kentucky. 





THE CROCKER-WHEELER COMPANY 
on Jan. 8 declared regular dividends of 13 
per cent on the preferred and 2 per cent 
on the common stock for the quarter end- 
ed Dec. 31, 1918. 


FANS TO BE 
UNDER NEW WAR REVENUE BILL.— 
The Senate and House conferees on the 
war revenue bill have agreed on the fol- 
lowing taxes on electrical goods, based 
upon sale prices: Portable electric fans, 5 
per cent. On portable lighting fixtures, 
including lamps of all kinds and _ lamp 
shades in excess of $25 each, the Senate 
semi-luxury taxes were adopted. 


SHIPMENTS TO FRANCE AND ITALY. 
—Supplementing W. T. B. R. 412, issued 
Dee. 13, 1918, and W. T. B. R. 453, issued 
Dec. 21, 1918, the War Trade Board an- 
nounces that individual applications for ex- 
port licenses for France will no longer be 
referred to the French High Commission 
and that individual applications for export 
licenses for Italy will no longer be referred 
to the Italian High Commission. 


PRESENTATION TO GEORGE E., CUL- 
LINAN.—On the evening of Jan. 4 about 
sixty of his St. Louis friends tendered 
George E. Cullinan a farewell banquet at 
the St. Louis Club. This was on the qcca- 
sion of his leaving to take up the man- 
agement of the Chicago office of the West- 
ern Electric Company. The affair was ar- 
ranged by C. E. Michel, W. A. Layman 
and W. N. Matthews. H. J. Pettengill, 
president of the Southwestern Bell Tele- 
phone System, officiated as toastmaste” 
Among the speakers was Mayor Kiel of St. 
Louis. On behalf of those present Col. 
Isaac Hedges, manager of the Cupples sta- 
tion, presented Mr. Cullinan with a com- 
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plete silver coffee service. E. H. Wadding- 
ton, acting for the Western Electric Com- 
pany employees in St. Louis, presented their 
old “chief” with a book containing his pho- 
tograph followed by personal messages 
written by each employee. 


“MOVIES” FOR WESTERN ELECTRIC 
EMPLOYEES.—Last week the Western 
Electric Company entertained 700 of its 
Philadelphia employees and guests at Hor- 
ticultural Hall at motion pictures showing 
many of the activities of the company. 
Next Monday and Tuesday the company 
will entertain its New York forces in a sim- 
ilar manner at the Lexington Theater, 
which has been rented for the purpose. 
All of the company’s films that have been 
officially released are being shown. Later 
these films will be shown at high schools 
and colleges as a part of the company’s 
program for recruiting employees. The 
company is watching with considerable in- 
terest this plan of educating its employees 
by motion pictures in its manufacturing ac- 
tivities. By picture trips are taken through 
the factory, equipment is put together, and 
the value of the company’s products to the 
user is portrayed. At these entertain- 
ments the best orchestral music is provided. 
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CONCRETE POSTS.—“Star”’ concrete 
posts are the subject of a sixty-eight page 
booklet issued by the Chicago Concrete 
Post Company, 608 South Dearborn Street, 
Chicago. 


THERAPEUTIC LAMP.—The Magic 
Pair Relieving Lamp Company, 546 Gar- 
field Avenue, Chicago, has issued a thirty- 
two page booklet about its lamp for thera- 
peutic use. 


VARIABLE-SPEED MOTORS.—Its line 
of “Kazoo” variable-speed motors is the 
subject of a folder being distributed by the 
R. P. Warner Electric Company of. Kala- 
mazoo, Mich. 

POWER AND LIGHT SYSTEMS.—The 
Swartz Electric Company, Indianapolis, 
Ind., has issued a new booklet about the 
electric light and power systems marketed 





by this concern. 
DECORATIVE LIGHTING UNIT.—A 
leaflet illustrating the new decorated 


“Brascolite” fixture made by the Luminous 
Unit Company of St. Louis has been issued 
by that company. 


TRANSFORMERS.—tThe different styles 
of transformers sold by the Betts & Betts 
Corporation, 510 West Forty-second Street, 
New York City, are taken up in its trans- 
former bulletin No. 126. 


LIGHTING UNIT.—A folder for dealers’ 
use has been prepared by the Beardslee 
Chandelier Company, 216 South Jefferson 
Street, Chicago, about its “Denzar’’ fixture 
for lighting stores, offices and factories. 


EQUIPMENT FOR DENTISTS AND 
DOCTORS.—Electric devices for use by 


physicians and dental practitioners are the 
subject of a general catalog No. 4 issued by 
H. G. Fischer & Company, 2341 Wabansia 


Avenue, Chicago. 
LIGHTING FIXTURE.—tThe ‘“Ny-El-Co 
Star,” which is a _ semi-indirect lighting 


unit having a new safety holder, is shown 
in a leaflet being distributed by the Amer- 
ican Fixture Dealers’ Syndicate of 253 Fifth 
Avenue, New York City. 


HEAVY-DUTY 
page bulletin No. 


RANGES.—In a_ two- 
10 the Simplex Electric 
Heating Company of Cambridge, Mass., 
describes the construction, operation and 
application of its heavy-duty sectional elec- 
tric ranges for users in hotels, hospitals, on 
shipboard and in other places doing quan- 
tity cooking. 


AUTOMOBILE AND INCLOSED FUSES. 
—Various types of the “Service Brand” 
inclosed and automobile fuses are listed in 
an illustrated booklet prepared by the El- 
liott Electric Company, Shreveport, La., in 
which are tables of the proper size fuse 
for the different makes of electric and gaso- 
line cars 


LEATHER BELTING.—“Ladew Leather- 
ing Belting” is the title of a new 100-page 
catalog just issued by the Edward R. La- 
dew Company, Inc., Glen Cove, N. Y. In 
addition to describing this company’s prod- 
ucts and how they are made, a number 
of pages are devoted to information of in- 
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terest to belt users. A 
enginering and belting economics is also 
contained in this interesting catalog, 
which is well printed and illustrated. 


CLAMSHELL BUCKETS.—The Blaw- 
Knox Company, Pittsburgh, Pa., has issued 
a third and revised edition of its booklet 
describing the Blaw single-line clamshell 
buckets. The new publication is twenty 
pages in length, is illustrated and wil] be 
sent to those interested upon request. 


POWER-PLANT INSTRUMENTS. — 
“Foxboro Power Plant Instruments,” bul- 
letin No. 115 of the Foxboro Company, Fox- 
boro, Mass., contains condensed descriptions 
of the company’s instruments and is in- 
tended for those not having time to look 
through the larger and more complete cata- 
logs issued by the company. 


PORTABLE GRINDERS. —The Saphil 
Manufacturing Corporation, 147 West Aus- 
tin Avenue, Chicago, has issued an enve- 
lope stuffer which describes, illustrates and 
points out applications for its “Saphil’”’ 
portable electric tool cutter and surface 
grinder. This can be attached to any lathe, 
shaper or milling machine and is also serv- 
iceable as a portable tool. 


SWITCHES AND WIRING MATERIAL. 
—Catalog P has just been issued by the 
Hart & Hegeman Manufacturing Company 
of Hartford, Conn., having for its subject 
“Hart & Hegeman” switches and acces- 
sories and ‘Paiste’ wiring material. In 
this 183-page book the many items in these 
two comprehensive lines of electrical sup- 
plies are shown and described, prices and 
carton weights being likewise given. 


SWITCHES, LIGHTNING ARRESTERS 
AND SUBSTATIONS.—In a mailing folder 
being distributed by the Railway and In- 
dustrial Engineering Company of Pitts- 
burgh, Pa., illustrations and general de- 
scriptions of the Burke horn-gap switch, 
the Burke vertical-break switch and the 
Burke horn-gap lightning arresters are 
given, together with pictures of outdoor 
transformer substation installations made 
by this company. 
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New Incorporations 








THE UNIVERSAL ELECTRIC COM- 
PANY of Spokane, Wash., has been in- 
corporated with a capital stock of $10,- 
000 by C. F. Uhden, G. W. Crowder and 
A. E. Russell. 


THE ADVANCE ELECTRIC COMPANY 
of St. Louis, Mo., has been incorporated 
by A. L. Canavan, Edward Bretch and D. 
J. Keefe. The company is capitalized at 
$50,000 and proposes to manufacture elec- 
trical apparatus. 


THE WILKERSON ELECTRIC & MA- 
CHINE COMPANY of Youngstown, Ohio, 
has been incorporated with a capital stock 
of $5,000 by Richard W. Wilkerson, An- 
thony C. Montani, Roscoe A. Montani and 
Carmel Wilkerson. 


THE FULLER ELECTRIC COACH 
COMPANY of New York, N. Y., has been 
chartered by W. A. Walling, C. L. Thomp- 
son and E. L. Dolder, 315 East Seventeenth 
Street, New York City. The company is 
capitalized at $10,000 and proposes to deal 
in stocks and bonds, cars, autos and farm 
machinery. 


THE STERLING FIXTURE COMPANY 
of Milwaukee, Wis., has been incorporated 
with a capital stock of $25,000 to manu- 
facture electric lighting and power fixtures 
and to do a general electrical contracting 
and engineering business. The promoters 
are represented by Henry H. Otjen of Ot- 
jen & Otjen, attorneys, 97 Wisconsin Street, 
Milwaukee, Wis. 


THE RAWSON ELECTRICAL INSTRU- 
MENT COMPANY of Cambridge, Mass., 
has been chartered with a capital stock of 
$50,000 by Homer E. Rawson of Cambridge, 
Ralph C. Watrous of Providence, R. L.: 
Melville Eastham of Cambridge and Ernol 
H. Locke of Lexington, Mass. The com- 
pany proposes to manufacture high-grade 
electrical instruments and supplies. 


THE DALYTE ELECTRIC COMPANY, 
Ltd., of Guelph, Ont., has been incorporated 
by Leo. W. Goetz, John Sunderland, Jr., 
Helen McTague and others. The company 
is capitalized at $1,000,000 and proposes 
to take over the business of the Dalyte 
Lamp Company and the Flexible Conduit 
Company, and will manufacture conduits 
cables, tungsten lamps, electrical eauipmen! 
etc. 
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New England States 


BELLOWS FALLS, VT.—Plans. are 
under consideration by the Bellows Falls 
Power Company for the construction of a 
hydroelectric power plant at Rockingnam, 
N. H, 


BRATTLEBORO, VT.—Plans are being 
prepared by the Twin State Gas & Electric 
Company for a water-power development 
on the Passumpsic River at St. Johnsbury, 
Vt. H. LL. Olds is vice-president. 


BURLINGTON, VT.—The Board of Al- 
dermen has adopted a resolution favoring 
the signing of a contract with the Public 
Electric Company of St. Albans for fur- 
nishing energy to operate the municipal 
lighting system for a period of ten years. 
If the contract is approved by Mayor Jack- 
son steps will be taken at once by the 
company for the installation of additional 
equipment at its plant ir St. Albans and 
the erection of a transmission line to Bur- 
lington. The service is to be ready within 
six months after permission is granted by 
the Public Service Commission. 


WESTFIELD, MASS.—A new _ switch- 
board is being installed in the power house 
of the municipal electric light system. 
Energy supplied by the Turners Falls Power 
Company will be received through the new 
board. 

HARTFORD, CONN.—Rights-of-way are 
being secured by the Hartford Electri 
Light Company for extension of its lines 
for power service in the southern part of 
the town of East Hartford. 


HARTFORD, CONN.—Plans are being 
prepared by J. O. Rogers, architect, 470 
Fourth Avenue, New York City, for the 
erection of a building for the Connecticut 
General Life Insurance Company on Elm 
Street, to cost about $500,000. 


NEW LONDON, CONN.—Notice has 
been filed that the Connecticut Light & 
Power Company has petitioned the incom- 
ing Legislature for extensive grants of au- 
thority to its charter. The petition asks 
for permission to divert surplus water from 
the Housatonic River to increase its gen- 
erating capacity, the privilege of dammine 
the Housatonic River at Southville near 
New Milford, and the diversion of water 
of the Housatonic River and the Ten Mile 
River near Bull’s Bridge. 





Middle Atlantic States 


BALDWINSVILLE, N. Y.—The capita! 
stock of the Seneca River Power Company 
is reported to have been increased by $50,- 
000, the proceeds to provide for extensions 
and improvements to its plant. 


BINGHAMTON, N. Y.—The_ purchase 
of rock-bottom dam and power site ana 
construction of municipal lighting plant, 
to cost about $100,000, is under considera- 
tion by the City Council. 


LIMA, N. Y.—The plant of the Locke 
Tnsulator Manufacturing Company was de- 
stroyed by fire on Jan. 8, causing a loss 
of about $125,000. 


LITTLE FALLS, N. Y.—Improvements 
and alterations are contemplated to the 
power house, heating and ventilating sys- 
tems at the plant of the H. P. Snyder 
Manufacturing Company, to cost about 
$10,000. 


LONG ISLAND CITY, N. Y\—Preliminary 
plans are being prepared by the Watson 
Engineering Company, Hippodrome Build- 
ing, Cleveland, Ohio, for the erection of a 
200-ft. by 600-ft., 14-story factory building 
at Thompson, Nott, Mount and School 
Streets, Long Island City, for the White 
Company, Park Avenue and Fifty-seventh 
Street, New York City. The cost is esti- 
mated at $500,000. 


NEW YORK, N. Y.—Plans have been 
prepared for the construction of a new boil- 
er plant in connection with snother build- 
ing at the Bronx Hospital, Fulton Avenue 
and 169th Street, to cost about $30,000. 


NEW YORK, N. Y.—The contract for 
electrical work in connection with the con- 
struction of the new shop building of the 
Welin Marine Equipment Company, Long 
Island City, has been awarded to Louis 
Mantel, 788 Amsterdam Avenue, New York 
City. 

NEW YORK, N. Y.—Plans are being pre- 
pared by the New York Telephone Com- 
pany, 15 Dey Street, for the erection of a 
new telephone exchange building at 227- 
43 East Thirtieth Street. The building 
will be about 75 ft. by 100 ft., five stories, 
and will cost about $500,000. McKenzie, 
Voorhees & Gmelin, 1123 Broadway, New 
York City, are architects. 


PHOENIX, N. Y.—The Sweet 


Paper 
Company is planning to rebuild 


its ma- 
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chine shop, recently destroyed by fire. 
cost is 
$85,000. 

SYRACUSE, N. Y.—Plans are under con- 
sideration by the city officials for the in- 
stallation of a new electric lighting system 
in the Hiawatha Lake section of Onondaga 
Park. 


BOONTON, N. J.—Plans are under con- 
sideration by the Board of Aldermen for 
the installation of a new fire-alarm system 
throughout the borough. 


JERSEY CITY, N. J.—Plans, it is re- 
ported, are being prepared by the Con- 
tinental Can Company of Syracuse, N. Y., 
for its proposed plant to be erected in the 
vicinity of Fifteenth Street, Jersey City, 
to cost about $200,000. 

KENVIL, N. J.—Plans are under con- 
sideration by the Roxbury Township Com- 
mittee for the installation of a new elec- 
tric street-lighting system from the main 
entrance of the Hercules Powder Works 
to Jardin’s Corner, a distance of about 
a quarter of a mile. 

PATTON, PA.—The Northern Cambria. 
Railway Company has placed a contract 
with the General Electric Company of 
Schenectady, N. Y., for one 300-kw. motor- 
generator set. Energy will be purchased 
from the Pennsylvania Central Light, Heat 
& Power Company. 


PHILADELPHIA, PA.—A large quantity 
of electrical equipment will be required in 
connection with the erection of the factory 
addition, 52 ft. by 108 ft., at the plant of 
William Sellers & Company, at Sixteenth 
and Hamilton Streets. 


PHILADELPHIA, PA.— Arrangements 
have been completed by the Bureau of 
Yards and Docks, Navy Department, Wash- 
ington, D. C., for the installation of new 
boiler equipment at the Naval Home, Grays 
on Road. Four new units will be in- 
stalled. 


PITTSBURGH, PA.—The contract for 
the installation of a complete lighting sys- 
tem in the new commissary building for 
the Bureau of Mines, Department of the In- 
terior, at the Experimental Mine, Experi- 
ment, has been awarded to the Babbitt 
Electric Company, 631 Penn Avenue, Pitts- 
burgh, Pa. C. E. Babbitt is manager. 


READING, PA.—Final contracts for the 
erection of its proposed power plant to be 
located at River Road and Exeter Street 
have been awarded by the Carpenter Steel 
Company. The cost is estimated at $110,- 
000. The Beard Construction Company, 
658 Penn Street, Reading, is in charge of 
construction work. 


BALTIMORE, MD.—The construction of 
an electrically operated pumping plant at 
Dickeysville, to cost about $15,000, is re- 
ported to be under consideration by the 
Baltimore County Water & Electric Com- 
pany. 

BALTIMORE, MD.—Plans are being pre- 
pared for doubling the capacity of the 
Evergreen Junior United States General 
Hospital No. 7. Five new buildings are 
to be erected at cost of about $500,000. 


BALTIMORE, MD.—Plans have been 
filed in Baltimore County by the United 
Railways & Electric Company for its pro- 
posed double-track extension to the yards 
of the Bethlehem Shipbuilding Corporation 
at Sparrows Point. The cost is estimated 
at $145,472. 


WESTMINSTER, MD.—The J. F. Roy- 
stone Engineering Company of Westminster 
has been engaged by the B. F. Shriver 
Company to prepare plans for the erection 
of power houses in New Windsor and 
Westminster. 

HAMPTON, VA.—The Newport News & 
Hampton Railway, Gas & Electric Company 
contemplates the purchase of 2900 ft. of 
500,000-cire. mil feeder cable, 5400 ft. of 
300,000-circ. mil feeder cable and 32,000 ft. 
of 4/0 feeder cable during 1919. 


NORFOLK, VA.—Contract, it is reported, 
has been awarded by the Norfolk-Hamp- 
ton Roads Dry Dock & Ship Repair Cor- 
poration to James Stewart & Company, 30 
Church Street, New York, for construction 
of its proposed plant, to cost about $7.- 
000,000. J. B. Morgan is president. 


RICHMOND, VA.—Contract for lighting 
the plaza of the new Broad Street railway 
station has been signed by the Administra- 
tive Board. 





Vou. 73, No. 3 


North Central States 


DETROIT, MICH.—Options have been se- 
cured on nearly all the power dam loca- 
tions on Rouge River from Dearborn to 
Northville by the Henry Ford interests. 
Northville is at the headwaters of the 
Rouge’s west tributary, and there are three 
power dams, one at the mouth, one at 
Newburg and one at Nankin. Utilization 
of the power of nine or ten dams, it is 
understood, is contemplated. The erection 
of a series of small factories at these power 
stations is reported toe be under considera- 
tion. 


HOWELL, MICH.—tThe city of Howell 
has decided to sell its municipal electric 
lighting plant to the Edison Illuminating 
Company for $50,000. The purchasing com- 
pany, it is understood, contemplates im- 
provements to the system, involving an ex- 
penditure of about $100,000. 


KALKASKA, MICH. — The Kalkaska 
Light & Power Company is reported to be 
contemplating the installation of additional 
equipment at its plant in Rugg. G. W. 
Goddard is superintendent. 


ASHTABULA, OHIO.—Plans are under 
consideration to practically double the out- 
put of the municipal electric light plant. 
The proposed improvements include the in- 
stallation of an additional 1000-hp. boiler 
and other equipment. No extensions to the 
power house will be necessary. 


CLEVELAND, OHIO.—Bids will be re- 
ceived at the office of the commissioner of 
purchases and supplies, City Hall, Cleve- 
land, until Jan. 23 for rubber-insulated 
flame-proof cable and also for hard-drawn 
copper busbar. Specifications may be ob- 
tained on application to the office of the 
— of light and heat, Room 204, City 

all. 


VINCENNES, IND.—Contracts have been 
awarded by the Indiana Power & Water 
Company for improvements to its plant 
and system, to cost about $150,000. The 
work will include the erection of three 
33,000-volt transmission lines across the 
Wabash River, spanning the river from one 
of the main streets in Vincennes, to sup- 
ply the Illinois oil fields with electricity 
for lamps and motors. Energy will be 
sold to the Central Illinois Public Service 
Company, which is to supply territory near 
Lawrenceville, Bridgeport and Story, and 
also to residents along the proposed line. 

CHICAGO, ILL.—Preparaticns are being 
made by the Wisconsin Steel Company, 606 
Michigan Avenue, for the construction of 
a by-products plant, to cost more than 
$2,000,000. The plans provide for an eighty- 
eight-oven coke plant, one 500,000-gal. and 
two 1,000.000-gal. storage tanks, and five 
small buildings. Contract for foundations 
has been awarded. 


PEORIA, ILL.—The plant of the Ameri- 
can Milling Company was badly damaged 
by fire, on Jan. 1, causing a loss of about 
$600,000. The mill, dairy barns, power 
plant and an addition recently erected to 
the plant were destroyed. 


SPRINGFIELD, ILL.—The installation of 
an ornamental lighting system in the down- 
town district is under consideration by the 
Board of Local Improvements. 


ASHLAND, WIS.—The Ashland Light, 
Power & Railway Company, it is reported, 
is planning to begin work on a hydroelec- 
tric project on the Flambeau River, 14 
miles north of Ladysmith, early in the 
spring, to cost about $1,750,000. L. E. 
Myers & Company, 53 West Jackson Boule- 
vard, Chicago, Ill., engineers, have charge 
of the work. 


EAU CLAIRE, WIS.—The International 
Toy Company of Eau Claire, recently or- 
ganized, is considering the construction of 
a plant, 60 ft. by 300 ft., with a separate 
transformer station and office building. I. 
D. Pangborn is president and manager. 


OCONTO FALLS, WIS.—Frank F. Beck- 
er and C. H. Hartley, it is reported, con- 
template the construction of a hydroelectric 
power plant and dam between Oconto Falls 
and Gillette, to develop from 2500 hp. to 
3000 hp. Mead & Seastone of Madison are 
engineers. 


WAUSAU, WIS.—Plans have been com- 
pleted for the construction of a power dam 
for the Wisconsin Valley Electric Company. 
M. C. Ewing is manager. 


WEST ALLIS, WIS.—The City Council 
is considering the question of establishing 
a municipal electric lighting plant. The 
present contract for street lighting expires 
next fall. 


ALDRICH, MINN.—The Little Falls 
(Minn.) Power Company is contemplating 
extending its transmission lines into Aldrich 
to supp:y_this village with electricity for 
lamps and motors. 
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HIBBING, MINN.—The Hibbing Electric 
Light Company, it is repurted, contemplates 
the construction of a new plant south of 
the Great Northern Railroad tracks, to cost 
about $400,000. C. Foster is manager. 


LITTLEFORK, MINN.—The Littlefork 
Light & Power Company, recently incor- 
porated with a capital stock of $10,000, is 
contemplating establishing an electric light 
and power plant in Littlefork. E. Polk- 
inghorne is interested in the company. 


MINNEAPOLIS, MINN.—Plans are under 
consideration by the Electric Machinery 
Company, Fourteenth Street, N. E., for the 
erection of an additon, 60 ft. by 80 ft., four 
stories, to its plant. 


ORTONVILLE, MINN.—The installation 
of a new municipal electric light plant, to 
cost about $75,000, is under consideration 
by the city officials. 


PIPESTONE, MINN.—Improvements are 
contemplated to the municipal waterworks 
system, involving an expenditure of about 
$100,000. It is proposed to replace the 
present steam equipment at the pumping 
station with electrically operated pumps. 
Energy will be supplied by the Southwest- 
ern division of the Northern States Power 
Company. 

TYLER, MINN.—The proposal to issue 
$20,000 in bonds to rebuild the electric 
light plant and water system, destroyed by 
fire last summer, will be submitted to the 
voters, 


AURORA, MO.—Local business men are 
considering the installation of a new light- 
ing system. 

ST. LOUIS, MO.—Bids, it is reported, 
will soon be received by the Deaconess 
Hospital Association, 4125 West Belle 
Place, for the construction of hospital build_ 
ings on Oakland and Berthold Avenues, to 
cost between $750,000 and $1,000,000. W. 
Wedemeyer, Wainwright Building, is archi- 
tect. 


BISMARCK, N. D.—Plans are under con- 
sideration by the Budget Board of the 
state administration for the installation of 
electric lighting plants in the various state 
institutions. 


EAGLE, NEB.—Bids will be received by 
H. K. Frantz, director, Eagle, until Jan. 
30, for construction of new school building, 
including electric wiring, steam heating, 
ete. The cost of the building is estimated 
at $85,000. Ellery Davis, Security Mutual 
Life Building, Lincoln, is architect. 


LAKESIDE, NEB.—The Omaha Potash 
& Refining Company, it is reported con- 
templates the erection of a plant 20 miles 
south of Lakeside, to cost about $500,000. 


WYMORE, NEB.—The city of Wymore 
has entered into a contract with the Ne- 
braska Gas & Electric Company of Norfolk 
to supply electricity to operate the munic- 
ipal electric system for a period of five 
years. 


DOWNS, KAN.—Bonds to the amount 
of $40.000 have been voted for the installa- 
tion of a municipal electric light plant. W. 
B. Rollins & Company, Railway Exchange 
Building, Kansas City, engineers, have been 
engaged to prepare plans. 


HILLSBORO, KAN.—Bids will be _ re- 
ceived by P. C. Hiebert, vice-president, 
Hillsboro, until Jan. 27, for construction 
of college building for Tabor College, to 
cost about $100,000. Separate bids for 
electrical work, heating and plumbing will 
be called for at a later date. William 
Mampe, Sheidley Building, Kansas City, 
Mo., is architect 

PRATT, KAN.—General contract has 
been awarded by the Board of Education 
for construction of a high school building 
to William Foley, Dodge City, Kan., at 
$153,212. Separate contracts will be 
awarded later for heating, electric wiring 
and plumbing. 





Southern States 


ASHEVILLE, N. C.—The Southern 
Aluminum Manufacturing Company of 
Asheville is considering the construction of 
a new plant near Asheville. 

ORANGESBURG, S. C.—Plans are under 
consideration for the installation of an ad- 
ditional generating unit in the municipal 
electric light plant. 

EAU GALLIE, FLA.—The Eau Gallie 
Utilities Company, recently incorporated 
with a capital stock of $30,000, has merged 
with the Eau Gallie Light & Ice Company 
and with the Rose Fish Company. No new 
work, it is understood, is contemplated at 
present. G. C. Rose is manager. 


ORLANDO, FLA.—The Orlando Water 


& Light Company is installing a new 1000- 
‘<w. General Electric turbo-generator. This 
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unit was ordered nearly two years ago, 
but owing to war conditions it was_im- 
possible for the manufacturers to deliver 
it. 

SARASOTA, FLA.—Bonds to the amount 
of $80,000 have been voted, the proceeds to 
be used for the purchase of the electric 
plant of the Sarasota Ice & Electric Com- 
pany and for improvements and extensions 
to same. 


FLORENCE, ALA.—“he Muscle Shoals 
Traction Company has completed a sec- 
ond survey of its proposed traction line 
between Huntersville and Florence via 
Athens. The government has made ar- 
rangements with the company to use its 
terminal in Florence and is desirous of 
having the company construct branch lines 
to Dams Nos. 2 and 3. Thurston Allen of 
Florence is secretary. 


DUNCAN, OKLA.—Bids will be received 
by the Board of Commissioners until Jan. 
20 for furnishing material and equipment 
for waterworks and electric light plant, 
including two 160-hp. engines directly con- 
nected to a 100-kva., three-phase, 60-cycle, 
2300-volt generator with exciter and rheo- 
stats. Alternate bids will be received for 
furnishing and installing oil and natural 
gas engines directly connected to 100-kw. 
generators; one five-panel switchboard and 
power wiring; one 350-gal.-per-minute, two- 
stage centrifugal pump directly connected 
to a 40-hp. motor; two 40-hp. motors, belt 
drive, and one 60-hp. motor, to be directly 
connected to present pump, and construc- 
tion of power house complete. The Ben- 
ham Engineering Company, Colcord Build- 
ing, Oklahoma City, has charge of the en- 
gineering work. 

HOWE, OKLA.—Plans have been com- 
pleted for improvements to the municipal 
electric light plant. Bonds to the amount 
of $5,000 have been voted for the work. 


MUSKOGEE, OKLA.—Improvements are 
contemplated to the municipal waterworks 
system, including the installation of new 
pumping station equipment. The cost of the 
oe work is estimated at about $200,- 


YALE, OKLA.—Arrangements are being 
made for extensions to the water and light 
systems, including power house, smoke- 
stacks, boilers, engines and _ generators, 
electric wiring, electric lines and power 
lines to wells, switchboard, construction of 
reservoir, distribution system for water sup- 
ply, etc. Bids, it is understood, have been 
received for the work. George B. Gelder 
is city clerk. 


OMAHA, TEX.—tThe local electric light 


plant, owned by H. B. Stevens, was re- 
cently destroyed by fire. 


RANGER, TEX.—The Ranger Light & 
Power Company, recently incorporated 
with a capital stock of $20,000, is planning 
to install an electric light and power plant 
aes S. C. Green and others are inter- 
ested. 





Pacific and Mountain States 


CHEHALIS, WASH.—tThe Idaho, Ore- 
gon & Washington Light & Power Company 
has applied to the City Commission for a 
franchise to do a general lighting and power 
business in Chehalis. Some months ago 
the voters rejected a proposal to grant a 
= franchise to supply electricity in the 
city. 


HUNTERS, WASH.—The local electric 
light plant, owned by A. Waterbury, was 
recently destroyed by fire. The loss is 
placed at $3,500. 


OAKVILLE, WASH.—The Town Coun- 
cil has engaged Rodney Maxwell, engineer, 
to make investigations in connection with 
the installation of an electric light plant 
and submit a report. 


SEATTLE, WASH.—The Skinner & Eddy 
Corporation is planning to erect a black- 
smith and power house, 100 ft. by 220 ft. 
in Seattle, to cost about $4,500, and a fit- 
ting-out shop, to cost $7,000. 


WENATCHEE, WASH.—Plans have 
been completed by the Wenatchee Wood- 
working Mill Company for the installation 
of a box-making plant with a capacity of 
200,000 boxes. The development of addi- 
— power is included in the proposed 
plans. 


FOSSIL, ORE.—The Fossil Milling Com- 
pany, recently organized, has purchased the 
property of the Fossil Flour Mill Company, 
including machinery and electric lighting 
equipment. The company proposes to sup- 
ply electricity for lamps and motors and 
operate a flour mill in Fossil. 


ALTURAS, CAL.—Plans are under way 
for the installation of pumping stations 
along the Pitt River for the purpose of 
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furnishing water for irrigation purposes. 
Arrangements, it is understood, have beer 
made with the Alturas Electric Light & 
Power Company for the erection of 5 
miles of transmission line and the installa- 
tion of at least 65 hp. in motors. W. Gib 
bins is manager of the Alturas compan) 

ATASCADERO, CAL.—The State Rail- 
road Commission has issued an order di- 
recting the Midland Counties Public Serv- 
ice Corporation of San Luis Obispo to 
extend its service to Atascadero Colony. 
to furnish electricity to the residents here. 

LOS ANGELES, CAL.—A bond issue of 
$4,500,000 has been approved by the City 
Council for improvements at the city habor, 
San Pedro, and vicinity, which will include 
the installation of cranes and other machin- 
ery for hoisting, loading and unloading ma- 
terials, grain elevators, etc. The work will 
be in charge of the Harbor Department. 

MODESTO, CAL.—The construction of 
an electrically operated. pumping plant in 
the vicinity of Toulumne River, near Wa- 
terford, is under consideration by the Wa- 
terford Irrigation District of Modesto. The 
cost together with proposed irrigation sys- 
tem is estimated at $50,000. 

NEWPORT BEACH, CAL.—The Board 
of Trustees is considering the installation 
of an electrically operated pumping plant 
in connection with the new municipal sew- 
erage system. The cost of the entire work 
is estimated at $173,000. 


SAN FRANCISCO, CAL.—The Motor 
Transportation Corps, which has charge of 
the wheeled vehicles in the army, is con- 
sidering the construction of a repair shop 
in San Francisco similar to those in the 
East and the South, to cost from $750,000 
to $1,000,000. 


SAN PEDRO, CAL.—Plans have been 
prepared by the Southwestern Shipbuild- 
ing Company for the construction of a new 
transformer station at its works in East 
San Pedro. 








VISTA, CAL.—Plans are under consid- 
eration by the Vista water committee for 
an trrigation system in the vicinity of 
Vista. It is proposed to take over the 
present irrigation system of the Vista Land 
& Water Company and also to utilize the 
water of the San Luis Rey River, from 
which it will be diverted at the Warner 
Reservoir and taken down the south side 
of the river across Valley Center count) 
to a point near Vista, via head of Twin 
Oaks Valley, thence on to the coast. The 
water company will reserve the right to 
develop water power as a by-product at the 
power drops on the main supply canal to 
generate electricity. 





Canada 


PRINCE RUPERT, B. C.—The Mullen 
Construction Company of Pittsburgh, Pa., 
which is taking over the local drydock 
and shipyards to carry out a steel ship- 
building contract for the Dominion govern- 
ment contemplates improvements involv- 
ing an expenditure of about $500,000, in- 
cluding extra equipment and the erection 
of plate, angle and assembling shops. 


VANCOUVER, B. C.—The Pacific Great 
Eastern Railway Company, Vancouver, is 
considering the development of electrical 


energy along its railway lines in British 
Columbia. 


PORTAGE LA PRAIRIE, MAN.—The 
large elevator of Woodward & Company of 
Portage la Prairie was recently destroyed 
by fire, causing a loss of between $400,000 
and $450,000. 

CANNINGTON, ONT.—A _ by-law will 
soon be submitted to the ratepayers ap- 
propriating $3,000 to complete the system 


for the distribution of hydroelectric power 
in Cannington. 


ST. THOMAS, ONT.—The City Council 
is contemplating extensions to the street- 
railway system. 


CHICOUTIMI, QUE.—Price Brothers & 
Company, 36 St. Peter Street, Quebec, it 
is reported, are contemplating the construc- 
tion of pulp mills, to cost about $1,000,000 


LACHINE, QUE.—The City Council is 
considering improvements to the municipal 
electric light plant. 


SHERBROOKE, QUE.—The Council is 
considering an issue of $90,000 in deben- 
tures for the construction of electric dis- 
tributing stations. 


THREE RIVERS, QUE.—Plans are re- 
ported to be under consideration by the St. 
Maurice Lumber Company for the construc. 
tion of pulp and paper mills in ‘Three 
Rivers. to cost about $500,000. R32. 


Grant is manager. 








(Issued Dec. 10, 1918) 


1,286,889. INSULATING MASS ESPECIALLY FOR 
ELectrRIic UsE; Johannes Andersen, Lille- 
hammer, Norway. App. filed June 1, 
1916. Comprises powdered steatite (talc) 
and a mixture of resin and linseed oil. 


1,286,966. TELEPHONE METER-SERVICE SYS- 
TEM; John Erickson, Chicago, Ill. App. 
filed Feb. 21, 1916. Particularly re- 
lated to systems in which the operation 
of «a subscriber’s metering device depends 
upon the actual length of conversations 
rather than upon the number of separate 
conversations. 


1,286,981. IMPULSE TRANSMITTER; William 
H. D. Ford, New York, N. Y. App. filed 
June 10, 1916. For use in connection 
with party-line or like systems. 

1,286,982. CALLING Device; Oscar F. Fors- 
berg, Yonkers, N. Y. App. filed Dec. 29, 
1916. Relates to impulse senders for 
automatic and semi-automatic telephone 
systems. 


1,286,996. SELECTING SWITCH; Charles L. 
Goodrum, Brooklyn, N. Y., and John 
A. Kropp, Oak Park, Ill. App. filed Oct. 
18, 1916. Utilizes a single motor for 
actuating the switch in its several move- 
ments to place the active contacts of the 
switch into engagement with the desired 
passive contacts. 

1,287,009. ‘TTELEPHONE-EXCHANGE SYSTEM ; 
William H. Harrison, Brooklyn, N. Y. 
App. filed May 9, 1918. To provide im- 
proved signaling means for systems em- 
ploying trunk circuits over which con- 
nections between the telephone lines ter- 
minating at different switchboards may 
be made. 


1,287,012. Mam Box; James F, Hayes, 
Chicago, Ill. App. filed Nov. 16, 1916. 
The owner may ascertain whether mail 
has been deposited without leaving his 
house to inspect the mail box. 


1,287,013. SysTEM oF CONTROL FOR SINGLE- 
PHASE Motors; Rudolf E. Hellmund, 
Pittsburgh, Pa. App. filed April 23, 1915. 
Relates to alternating-current dynamo- 
electric machines of the commutator type. 


1,287,014. System or ConTROL; Rudolf E. 
Hellmund, Pittsburgh, Pa. App. filed 
April 29, 1915. To provide good starting 
torque and smooth acceleration for al- 
ternating-current motors of the com- 
mutating type. 


1,287,015. System or ContTROL; Rudolf E. 
Hellmund, Pittsburgh, Pa. App. filed 
April 29, 1915. Sparking at the com- 
mutator in alternating-current dynamo- 
electric machines of the commutating 
type may be substantially eliminated un- 
der all conditions of speed and load. 


1.287,016. System or ConTROL; Rudolf PB. 
Hellmund, Pittsburgh, Pa. App. filed 
April 29, 1915. To provide means for 
the definite adjustment of the field of 
the alternating-current dynamo-electric 
machines of the commutating type under 
eontrol when action is either that of 
generator or motor. 


1,287,017. SystTeM oF CoNnTROL; Rudolf E. 
Hellmund, Pittsburgh, Pa. App. _ filed 
April 29, 1915. The load power factor 
and speed characteristics of dynamo- 
electric machines of the alternating-cur- 
rent commutating type may be adjusted 
and modified as desired, and substantiall 
sparkless commutation may be obtained. 


1,287,022. LocoMoTIve; George H. F. Holy, 
Pittsburgh, Pa. App. filed May 2, 1917. 
Relates particularly to electric locomo- 
tives that are provtded with jackshafts 
and side rods for transmitting the driv- 
ing effort of the propelling motors to the 
associated driving wheels. 


1,287,039. CARTRIDGE Fuse; Oscar H. Jung, 
Milwaukee, Wis. App. filed Feb. 12, 1918. 
When the fusible link is blown the re- 
taining casing is prevented from shatter- 
ing or rupturing. 


1,287,058. LocKING DEVICE AND ALARM 
FOR MOTOR VBPHICLES; Simeon G. Mc- 
Daniel, Laurens, S. C. App. filed May 2, 
1918. To provide means for preventing 
the cranking of the motor of the vehicle. 


1,287,064. TELEPHONE SYSTEM; James L. 
McQuarrie. Montclair, N. J. App. filed 
April 13, 1917. Relates to systems em- 
ploying machine switches. 


1,287,079. AUTOMATIC TELEPHONE SYSTEM ; 
Frank Newforth, Chicago, Ill. App. filed 
Dec. 31, 1915. Relates to automatic sys- 
tems comprising two or more exchanges 
between which connections may be es- 
tablished automatically. 


1,287,082. ATTACHMENT PLUG; George W. 
Norgate, Chicago, IJl. App. filed Dec. 
28, 1914. An insertible member is pro- 
vided with a spring coil surrounding it 
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which may be forced into engagement 
with the threads of the shell contact of 
the lamp socket. 


1,287,100. TERMINAL Strip; John N. Rey- 
nolds, Greenwich, Conn. App. filed Nov. 
9, 1916. Relates to multiple-contact 
members for electric switches of the mov- 
able-contact type. 


1,287,101. METHOD OF MANUFACTURING 
MULTIPLE-CONTACT STRIPS; John N. Rey- 
nolds, Greenwich, Conn. App. filed Aug. 
1, 1917. To provide for manufacture in 
an efficient and economical manner. 


1,287,108. METAL MOLDING; William C. 
Robinson, Sewickley, and Homer G. 
Knoderer, Edgeworth, Pa. App. filed 
May 12, 1917. Cannot be fully or com- 
pletely assembled until adequate elec- 
trical connection has been established be- 
tween the conduits and fittings. 


1,287,138. COMBINATION DISCONNECTING 
SWITCH, FUSE, CHOKE COIL AND LIGHT- 
NING ARRESTER; Lucian A. Thomas, New 
York, N. Y. App. filed Oct. 8, 1917. 
Self-contained and may be _ readily 
mounted upon cross-arms, walls of build- 
ings or other suitable supporting struc- 
tures. 


1,287,156. ELEecTROLYTIC APPARATUS; Rob- 
ert L. Whitehead, Perth Amboy, N. J. 
App. filed June 22, 1915. Primarily for 
use in the electrolytic refining of tin and 
the production of fluosilicate electrolytic 
solutions from impure tin anodes. 


1,287,161. VACUUM-TUBB VOLTMETER ; 
Richard H. Wilson, East Orange, N. J. 





1,287,232—Circuit-Interrupting System 


App. filed Aug. 30, 1916. For measuring 
the peak voltage between two points of 
an electrical network without introducing 
any complications in the network. 


1,287,171. CONTROLLING MECHANISM FOR 
AUTOMOBILES; Thorsten von Zweigbergk, 
Lancaster, and Gillis von Zweigbergk, 
Fulwood, Preston, England. App. filed 
Nov. 1, 1915. To provide simple and ef- 
fective controlling mechanism for the 
speed-changing gear. 


1,287,180. METHOD OF TELEPHONIC TRANS- 
MISSION WITHOUT RETURN WIRE; Cesare 
Bardeloni, Rome, Italy. App. filed May 
28, 1915. Utilizes the variations of elec- 
trostatic and electromagnetic conditions. 

1,287,186. FLASHLIGHT; Percy M. Beard, 
Hardinsburg, Ky. App. filed Feb. 27, 
1917. Any number of batteries may be 
arranged in the casing. 


1,287,188. THERMOSTAT; Heinrich Beck, 
Schenectady, N. Y. App. filed March 29, 
1917. To neutralize the tendency to re- 
spond effectively to variations of tem- 
perature of the surrounding medium. 


1,287,190. DYNAMO-ELECTRIC MACHINE; 
Sven R.-Bergman, Nahant, Mass. App. 
filed Nov. 1, 1916. Provides an im- 
proved arrangement of the compensating 
winding in a direct-current dynamo-elec- 
tric machine. 

1,287,192. ELectric HEATING DEVICE; Are 
thur F. Berry, London, England. App. 
filed July 9, 1918. Heating element suit- 
able for cooking and similar apparatus. 


1,287,217. Motor CONTROL: Eugene R. 
Carichoff, Schenectady, N. Y. App. filed 
Oct. 24, 1916. Retains the electromag- 
netically actuated switches having shunt 
windings and eliminates the troublesome 
interlocks. 


1,287,226. SyYsTEM oF DISTRIBUTION; Her- 
bert W. Cheney, Milwaukee, Wis. App. 
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filed July 26, 1915. Means for regulating 
the output of a generator. 


1,287,231. CrrcuIT-INTERRUPTING SYSTEM ; 
Lewis W. Chubb, Pittsburgh, Pa. App 
filed May 3, 1916. Adapted to open at 
the instant the value of the current tra- 
versing the circuit is substantially zero. 


1,287,232. CrrcuIT-INTERRUPTING SYSTEM : 
Lewis W. Chubb, Edgewood Park, Pa. 
App. filed Jan. 6, 1917. Relates particu- 
larly to interrupters adapted to open at 
the zero value of the current wave tra- 
versing the same; also flattens current 
wave to insure a longer period of prac- 
tically zero current. 


1,287,233. CIRCUIT-INTERRUPTING SYSTEM ; 
Lewis W. Chubb, Pittsburgh, Pa. App. 
filed July 5, 1917. Pertains particularly 
to circuit interrupters that are adapted 
to open at the zero value only of the cur- 
rent wave traversing the same. By mak- 
ing potential wave peaked a current 
a susceptible to control is ob- 
tained. 


1,287,236. TEMPERATURE-CONTROL APPARA-~ 
TUS; Edgar F. Collins, Schenectady, N. Y. 
App. filed May 6, 1918. To enable a fur- 
nace to operate in accordance with de- 
sired thermal and electrical conditions. 


1,287,244, ELECTRIC PROTECTIVE DEVICE; 
Elmer E. F. Creighton, Schenectady, N. 
Y. App. filed Nov. 10, 1914. To prevent 
injurious effects of abnormal conditions 
on transmission lines and in generator 
armature circuit. 


1,287,250. FLASHLIGHT; James O’D, Dailey; 
Tillamook, Ore. App. filed Jan. 31, 1918. 
Permits the light to be removed from the 
casing without breaking the battery con- 
nection and to be placed at a point re- 
moved from the battery. 


1,287,251. METHOD FOR LOCATING CON- 
CEALED CONDUCTORS; William S, Darley, 
Chicago, Ill. App. filed Aug. 11, 1915. 
Consists in passing an intermittent elec- 
tric current through the conductor and 


— locating it by means of an exploring 
coil. 


1,287,259. SyYsTeEM FoR CHARGING STORAGE 
BATTERIES; Robert M. Dixon, East 
Orange, N. J. App. filed Aug. 10, 1912. 
Has special reference to charging the so- 
called “straight-storage-battery” system 
of lighting railroad cars. 


1,287,262. PorTABLE ELEectRIC LIGHT: John 
T. Druva, Longmeadow, Mass. App. filed 
April 4, 1918. One contact spring operable 
either by the exterior slide or thumb 
piece or by the push-button completes 
circuit between the light and battery. 


1,287,265. ELECTRIC DISCHARGE DEVICE: 
Saul Dushman, Scotia, N. Y. App. filed 
Feb. 20, 1915. To prevent injury to or 
distortion of the cathode when subjected 
to static strains. 


1,287,288. ExLectric SwitcH; Robert A. 
Gally, Cincinnati, Ohio. App. filed Sent. 
10, 1917. Has three positions, two to 
close the circuit and one to open it. 


1,287,286. VEHICLE SIGNAL; Henry M. Ful- 
ler and George A. Sewell, Salt Lake City, 
Utah. App. filed June 10, 1918. Visible 
at night as well as in the daytime. 


1,287,309. ComMMuTATOR; William T. Hen- 
sley, Indianapolis, Ind. App. filed Oct. 
15, 1914. Arrangement to hold commu- 
tator bars of dynamo-electric machines 
in place. 


1,287,323. ELeEctTrRIC HEATER; Alfred R. 
Huntington, Riverside, Cal. App. filed 
March 21, 1918. Is of the reflector type 


—_ radiates heat in substantially parallel 
ines, 


1,287,331. ELecrrica, Systrm or DIstri- 
BUTION; John W. Jepson, Buffalo, N. Y. 
App. filed Aug. 24, 1915. Relates to cur- 
rent control in systems in which the gen- 
erator is driven at variable speed such 
as in car-axle lighting sets. 


1,287,337, WELDING TooL: Otis A. Kenyon, 
New York, N. Y. App. filed July 26, 1918. 
Eliminates overheating and destruction 
due to arcs. 


1,287,348. Frre-ALARM System; Peter J. 
Kutulan, San Francisco, Cal. App. filed 
March 7, 1918. Automatically notifies 
the fire department of the location of the 
building and sounds an alarm to the oc- 
cupants of the building. 


1,287,356. PEDAL; Alfred W. Lawson, 
Green Bay, Wis. App. filed Jan. 5, 1918. 
Electrically heated for use with the rud- 
der bar of an aeroplane. 


1,287,376. METHOD OF AND APPARATUS FOR 
SPoT WELDING; Charles H. S. MacLen- 
nan, San Francisco, Cal. App. filed April 
19, 1918. A cooling agent acts upon the 
surface of the metal immediately sur- 
rounding the spots being welded. 
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